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I NTRODUCTIO l 
Recent measures to increase beef production in New Zealand have 
directed interest towards potential markets. 
( 1 ) An O.E.C.D. study 
predicts that the area with the second largest net requirement for 
beef by 1985 will be the E.E.C. countries (The United States has the 
largest requirement) with net imports of 970,000 metric tons. This is 
a very large quantity of beef - about triple New Zealand's total pro-
duction - and implies that the E.E.C. could become a market for New 
Zealand beef. However much political considerations make this unlike-
ly. Western Europe is an area in which New Zealand should now, because 
of the negotiations on Britain's entry into the E.E.C., take an interest. 
Projections such as the one mentioned above have used income as the 
main determinant of future demand~ modifying the estimates when they 
thought the price sttucture might change. The object of this study . 
has been to try and quantify the relative effects of price and income 
on E.E.C. demand for beef in order to yield coefficients which might 
be used in later projection work. 
Chapter I is a discussion of past and present trends in E.E.C. 
meat production, consumption and trade, with special reference to beef. 
Chapter II reviews previous studies of beef demand in Europe, and the 
(1) Agricultural Projections for 1975 and 1985,0. E.C.D. l' a ri s 1968 . 
E.E.C. in particular. Chapter III describes the meat markets in the 
E.E.C. countries while Chapter IV develops the models and discusses 
the data to be used. 
Chapters V through IX give the results of the analysis country 
by country and Chapter X is the summary and conclusion. 
2. 
Jo 
CHAPTER I 
BEEF PRODUCTION. CONSUMPTI ON AND TRADE IN THE EoEoCo 
1 .1 01 P d t . (1) ro uc ion 
Beef is one of the two important meats produced in the EoE.Co 
Most is produced jointly with milk on small farms (the average size of 
holdings in the E.E.C. countries is between 6 and 10 hectares) from dual 
purpose breeds of cattle. Only in France and Italy are there sizeable 
numbers of pure beef breeds, and even in these two countries they 
account for only about 2Cffa of production. Feed-lot fattening is rare, 
but in the Nethe r l ands t here is b little joint production, unWorked dairy 
calves be ing sold as young stcres either for finishing in winter yards 
or on summer grass. 
Beef production in the EoE.C. fits into four main categories. 
(1) Vealer calves of 100 - 150 kg (2~Jcwt) live-weight reared 
on milk (whole or skim) plus concentrates, or 200 kg (4 cwt) if reared 
to six months with a little roughage. Production of this type of calf 
is typi cal of the smaller type of dairy farm. 
(2) "Baby-beef" intens i vely reared on cerealso 
( 1) Throughout this work metr i c measures are ·Jsedo ,, 
4. 
(3) 18 - 20 month old cattle of up to 500 kg (10 cwt) reared on 
non-concentrate feed such as silage and finished off on grass. 
(4) Two to four year old beasts of between 500 and 700 kg 
(10-14 cwt) produced on non-dairy farms. Often a long store period on 
grass and a final winter fattening in yards. 
Finally, barren dairy cows are an important source of beef in 
the E.E.C. countries . 
1.1.2 Comparison of Beef with other Meats 
Measured on the basis of number of animals, beef would appear to 
be the most important meat in the E.E.C., however in terms of total 
production it is less important than pig-meat. These two meats dominate 
the scene, other types of meat such as sheep and poultry being of rela-
ti v.e ly minor importance. 
Table 1.1 
Numbers of Meat Producing Animals in E.E.C. (1000 head) 
1950 1960 1964 1968 
Cattle 40,213 48,126 48,522 52,020 
Pigs 26,464 33,357 37,979 44,092 
Sheep 19,655 18,655 17 ,881 19,048 
Goats 5,032 2,909 2,422 2,036 
Horses 5,239 3,178 2, 238 1,517 
Hens 240,000 302,000 350,000 365,000 
Source: Statistique Agricole 
Despite a slowdown in the early sixties it can be seen that 
numbers of cattle and pigs have increased substantially in the periods 
1950-60 and 1960-68. Sheep numbers, after a steady decline, have only 
just regained their 1950 level and as would be expected numbers of 
goats and horses have declined substantially. A distinct upsurge in 
the numbers of hens is no t iceable o 
Table 1 . 2 
5. 
Net Production of Meat in t he E.E .C. by category (1000 m.t.) 
1950 1960 1964 1968 
Beef 1p720 2p759 2g969 3,511 
Veal 503 598 638 693 
Total 2p223 3p357 3,607 4g204 
Pigmeat 2g620 4, 179 4,554 5,480 
Sheepmeat ) 199 185 169 188 Goats meat ) 
Horse meat 157 204 187 134 
Chicken 394 805 1g219 1g726 
Source: Statistique Agricole 
From Table 1 .2 it can be seen that pi gmeat is, by a considerable 
margin, the most important meat pr oduced in the E.E.C. Again it is 
noticeable that the product i on of poultry meat is growing fast, and i~ is 
becoming a meat of major importance. Except for sheep and horse meats, 
there has been a steady gr owth over the period . Beef (including veal), 
with which this study is primar ily concernedg is therefore the second 
most important meat in the E.E.C . measur ed on output, which has grown 
considerably (2,5%) since 1960 al t hough not as fast as pi gmeat (31%) and 
nothing like the growth in out put of poultr y meat (114%) since that dateo 
1.1.3 Production of Beef and othe r Meat s i n the Individual Countries of 
the E.E.C. 
Table 1 o3 
Numbers of Meat Animals i n the Countries of the E.E.C. 1000 hdo 
(a) Cat tl e % of E.E .C. 
total in % -" % .. ' - -
1950 1960 1964 1968 1968 1950-60 1960-68 
G~rmany 11222 12872 13045 14061 25o5 + 14 .. 8 + 9o2 
France 15801 19502 20244 21917 43o2 + 2908 + 12o4 
Italy 8381 9845 9226 9502 18.9 + 17 .9 - 3.5 
Neth( 2671 3228 3317 3694 7 .,0 + 20.8 + 14o4 
UEBL 1) 2138 2679 2681 2846 5o4 + 25.4 + 602 
( 1) Belgium and Luxembour g Economic Union 
Germany 
France 
Italy 
Ne tho 
UEBL 
Germany 
France 
Italy 
Neth. 
UEBL 
Germany 
France 
Italy 
Neth. 
UEBL 
Germany 
France 
Italy 
Neth. 
UEBL 
(1) Change 
1950 
11969 
6824 
4055 
2274 
1342 
(b) 
1960 
15787 
8603 
4335 
2934 
1698 
Pi gs 
1964 
18146 
9043 
5409 
3525 
1856 
1968 
18732 
10584 
7298 
4861 
261 7 
% of EoE.C o 
to t al in 
1968 
42 o3 
24o0 
1605 
11.1 
601 
+ 32o0 
+ 25 o5 
+ 608 
+ 29.0 
+ 49o0 
+ 18.6 
+ 23.0 
+ 68.5 
+ 65.9 
+ 54.0 
(c) Poultry (1000 hd) 
1950 1960 
48609 60234 
85000 103000 
75000 90000 
15600 32995 
15400 15700 
1950 1960 
1651 
7510 
10142 
234 
118 
1036 
9863 
8231 
263 
62 
1964 1968 
77563 89104 
105000 107000 
110000 110000 
39196 N . Ao 
14900 14700 
(d) Sheep 
1964 1968 
841 
8821 
7866 
286 
67 
830 
9564 
8206 
360 
88 
% of E.E.C. 
t otal i n % ~ % b-
1968 1950- 60 1960-68 
2406 
29. 0 
30. 4 
11 .9 
4 . 1 
+ 24.0 
+ 21.2 
+ 20 o0 
+110o2 
+ 1.9 
+ 47o5 
+ 3.9 
+ 22.2 
N. A. 
- 3.1 
% of E.E.Co 
total i n % -6. % L.J 
1968 1950- 60 1960-68 
4 .3 
49.5 
44o1 
1o 7 
Oo4 
- 3o7 - 19o1 
+ 20o5 + 5o5 
- 18.9 
+ 12.4 + 36.7 
- 54o0 + 42.0 
Sour ce : St atis tique Agricole 
Table 1,.&; 
Gross Production (Before Tr ade) of Meat i n 
the E.EoC. Countr i es (1000 m. t o) 
(a) BeelT' 
1950 
579 
1011 
291 
133 
137 
1960 
939 
1357 
456 
239 
212 
1964 
1090 
1400 
467 
236 
197 
1968 
1206 
1648 
590 
296 
227 
" of EoEoCo 
t ot al Ji n % D % '--" 
1968 1950- 60 1960- 68 
30o4 
41.5 
14 . 8 
7.5 
508 
+ 79o0 
+ 34.0 
+ 56o9 
+ 81.0 
+ 54.5 
+ 28.5 
+ 21 .4 
+ 29.4 
+ 23.8 
+ 6.2 
Germany 
France 
Italy 
Ne tho 
UEBL 
Germany 
France 
Italy 
Neth. 
UEBL 
Germany 
France 
Italy 
Ne tho 
UEBL 
Germany 
France 
Italy 
Holland 
U.E.B.L. 
E.E.C. 
7o 
(b) Pigmeat 
% of EoEoCo 
tf. ll % L. total in 
1950 1960 1964 1968 1968 1950- 60 1960-68 
1023 1827 2174 2504 4600 + 78o0 +3607 
853 1169 1177 1344 2406 + 37o0 + 14o9 
267 417 466 528 906 + 5600 + 26o5 
243 449 456 648 1108 + 84o9 + 44o5 
203 260 252 423 800 + 28o0 + 62o7 
(c) Poultry meat 
% of EoEoCo 
total in % /.~ %6 
1950 1960 1964 1968 1968 1950-60 1960-68 
52 100 142 210 12o3 + 92o5 +11 OoO 
250 394 550 680 38o5 + 57o5 + 72o9 
58 173 310 532 31o5 +198o0 +207o0 
7 77 128 213 12o2 +100000 +176o4 
27 61 89 91 5o5 +126oO + 49o5 
(d) Sheep meat (including goatsmeat) 
'f. of EoEoCo 
total i n % %~ 
1950 1960 1964 1968 1968 1950- 60 1960-68 
136 19 16 11 5o9 - 47o2 - 42o1 
100 117 103 116 62o0 + 17 - Oo85 
50 49 37 37 1908 - 2o0 - 24o5 
10 9 6 9 406 - 10o0 
2 2 1 2 107 
Source : St at i st i que Agri cole 
Table 1o5 
Percentage of Total Meat Product i on for each 
Beef 
& 
Veal 
29.0 
36.5 
J4.7 
25.2 
30.8 
32.3 
type i n 1968a b y countrx 
Pigmeat Sheep Horse 
Goats Meat 
Meat 
59.0 OoJ Oo1 
J0o9 206 1 o2 
2508 2o0 Oo6 
51oJ Oo8 OoJ 
4708 Oo4 1o0 
42o4 1o4 Oo6 
Source : 
Poultr y Others Offal" Total 
Meat 
5 o1 Oo? 508 100 
1408 506 804 100 
27 oJ 4o1 5o5 100 
17 08 406 100 
1201 1o4 605 100 
1Jo7 3o0 606 100 
Statis t ique Agricole 
Tables 1oJ through 1o5 show France has t he greater number of 
cattle (4Jo2% in 1968) and also the largest share of production (410,5%) 
followed by Germany (2505% of numbers and JOo4% of produ~tion)p Italy 
18o9 and 14o8%)p Netherlands (7o0 and 705%) and UoE oBoLo (5o4 and 5o~)o 
Veal production is only important in Fr ance p where it re presented 24% of 
all beef animal production in 1968P the Ne therl ands where i t has grown from 
16% of all beef animal production in 1950P and 18% in 1960P to 2~ in 
19680 (which shows the emphasis put on the veal trade by Dutch farmers)p 
and UoEoBoLo where it is around 10%0 
The position is reversed with regard to pigmeat p Germany 
accounting for nearly half of output 9 while France and Italy dominate 
poultry meat production. Sheep numbers and output are very low: they 
are shown here only for comparisono They are concentrat ed i n France and 
Italy, but have been declining steadily over the period showno 
The figures in the last two columns of tables 1oJ and 1o4 give 
the percentage increase or decrease ove r the decade 1950- 60p and the 
8 years from 1960-680 It should be noted that in 1950 all thes~ 
countries were still suffering the effects of the 1939- 45 warp which 
will account for some of the large gai ns made in the 1950-60 periodo 
Cattle numbers and Beef production rose quickly up until 1960p and has 
risen steadily there after - an annual (compound) growth rate of 3% 
for France and between 3~ and 4" for G~rmany 9 Italy and the Nether-
lands in output of Beef since 19600 It is noticeable thatp almost 
without exception, Beef output rose considerably faster t han cattle 
numbers - from 1960 to 1968 a decline of 3o5% in cattle numbers gave an 
increase of 2904% in output - evidence of a large increase in efficiency 
9o 
over the periodo 
Pigmeat production has, except for France and Italy, risen faster 
than Beef production, thus retaining its position as the most important 
meat in the EoE.Co; whilst poultry meat production has risen largelyp 
doubling between 1950 and 1960 (for the E.EoCo as a whole) and doubling 
again between 1960 and 1968 to reach 1307% of total meat productiono 
The biggest increases have been in Italy, with 207% from 1960 to 1968 Ca 
compound growth rate of 17% p.a.), Netherlands 176.4% 1960-68 (1,5% Poao)p 
and Germany 11<>% 1960-68 (11% p.a.)o Even the lowest 9 U.E.B.L. grew at 
a 'lnodest" 6% p.a. 
The decline in sheep numbers and production was almost as dram-
atic as the increase in the importance of poultry, only Francep the major 
producer (62% of the total E.E.C. production) managed to hold product-
ion steady. 
Finally, from Table 1.5, it should be noted that only in France 
and Italy is Beef production greater than pigmeat productionp which in 
Germany and the Netherlands accounts for more than half total outputo 
1.2 Consumption 
Germany 
France 
Italy 
Neth. 
U.E.B.L. 
E.E.C. 
Table 1.6 
Consumption of Meat in the E.E.C . (1000 m.t.) 
(a) Beef and Veal 
1955/56( 1)1959/60 1967/68 
878 1048 1349 
1249 1224 1472 
482 662 1174 
188 201 275 
198 219 257 
2995 3354 4521 
% of E.E.C. 
total in 
1967/68 
29.8 
32.6 
26.0 
6.1 
5o5 
100.0 
( 1) In all cases June years . 
% !... 1959/60 
1967/68 
+ 28.5 
+ 20.2 
+ 77o0 
+ 36.9 
+ 17 o3 
+ 34o7 
Table 1 .6 (b) Pigmeat 
1955/56 1959/60 1967/68 % of EoEoC• % A 1959/60 
total in - 1967/68 
1967/68 
Germaey 1681 1920 2531 48o0 + 31o8 
France 1100 1179 1505 28o5 + 27.5 
Italy 336 428 566 10. 7 + 31o0 
Ne tho 237 269 363 6.9 + 34.9 
U.E.B.L. 224 237 311 5.9 + 31o1 
E .E .C. 3578 4033 5276 1 OOoO + 31.0 
(c) Poultry Meat 
1955/56 1959/60 1967/68 % of EoEoC. % El. 1959/60 
total in - 1967/68 
1967/68 
Germany 89 217 429 246 + 97.5 
France 310 383 639 36.6 + 67.0 
Italy 81 162 542 3101 + 234.0 
Netherlands 5 18 65 3.7 + 261.0 
U.E.B.L. 40 57 69 4.0 + 21.0 
E.E.C. 525 837 1744 10000 + 109.0 
(d) Sheep meat (including goatsmeat) 
1955/56 1959/60 1967/68 % of E.EoCo % 6 1959/60 
total i n - 1967/68 
1967/68 
Germaey 17 17 13 6.2 
-
23.5 
France 111 115 137 6506 + 17.8 
Italy 42 42 51 24o4 + 21 o4 
Netherlands 1 5 3 1o4 - 40.0 
O.E.B.L. 2 4 5 2.4 + 25o0 
E.E.C. 173 183 209 100.0 + 14o2 
Source: Statistique Agricole 
Tab!~ j 1 :z 
Per CaEut. ConsumEtion of Meat in the E.E .C. !k~) 
(a) Beef and Veal 
1955/56 1959/60 1967/68 % b,, 1959/60 
- 1967/68 
Germaey 17.0 19.0 22o5 ·+ 18.4 
France 28.0 26.9 29.4 + 9.3 
Italy .10.0 13o4 22.2 + 65.8 
11 0 
Table 1o7 (a} contdo 
1955/56 1959/60 1967/68 % A 1959/60 
- 1967/68 
Netherlands 17o4 17 06 2108 + 23o9 
UoEoB.Lo 21.5 23o2 25.2 + 806 
EoEoCo 18o2 1906 24o4 + 24.5 
(b) Pigmeat 
1955/56 1959/60 1967/68 " A 1959/60 
- 1967/68 
Germany 32.5 34.8 42.2 + 21 o2 
France 24.7 25.9 30.1 + 1602 
Italy 7.0 8.7 10. 7 + 23.0 
Netherlands 21 .9 23.6 28o7 + 21 .6 
U.E.B.L. 24.3 25.1 31.3 + 24.6 
E.E.C. 21.8 23.6 28o4 + 20.3 
(c) Poultry meat 
1955/56 1959/60 1967/68 " ~ 1959/60 
- 1967/68 
Germany 1.7 4.0 7.2 + 80o0 
France 6.9 8.4 12.8 + 52.4 
Italy 1. 7 J.3 10.2 + 21000 
Netherlands 0.5 1 .6 5.2 + 225.0 
U.E.B.L. 4.3 6.o 6.9 + 15.0 
E.E.C. J.2 4.9 9.4 + 91 .s 
(d) Sheepmeat (including goatsmeat) 
1955/56 1959/60 1967/68 " ~ 1959/60 
- 1967/68 
Germany Oo3 0.3 0.2 
-
33o3 
France 2o5 2. 5 2.8 + 11o9 
Italy 0.9 0.9 Oo9 
Netherlands 0.1 0.5 0.2 
-
60o0 
U.E.B.L. 0.2 0.4 0.5 + 20.0 
E.E.C. 1 .1 1.0 101 + 10.0 
Source: Statistique Agricole 
Table 108 
Percentage of Total Meat Consumption for each Type in 
Beef 
Germany 29o1 
France 32.5 
Italy 45o3 
Ne tho 35o3 
U.E.BoLo 33o9 
E.E.C. 34o1 
in 1967/68 by Country 
Pigmeat 
5406 
33o3 
21 o9 
46.5 
42o0 
39o7 
Sheep 
& goat 
meat 
Oo3 
3o0 
2o0 
Oo4 
Oo7 
1 06 
Horse 
Meat 
Oo1 
1 o9 
1o5 
208 
4o2 
1o4 
Poultry 
Meat 
9o2 
14o1 
20o9 
803 
9o3 
13 .1 
Others Offal 
Oo9 5.8 
506 906 
3o3 5o 1 
607 
1o6 803 
3o0 7 o1 
Source: Statistique Agricole 
12. 
Total 
10000 
10000 
1 OOoO 
100.0 
100.0 
10000 
On a tonnage basis the consumption of beef has made, as would 
be expected from the trends in production, a steady gain over the 
period considered, particularly in Italy, the Netherlands and Germany. 
However it is more important to consider the per caputo figures which 
allow for increases in population. Measured in these terms consumption, 
during the period from 1959/60 to 1967/68, increased from 1906 kg/hd to 
24o4 kg/hd, or 24.5% (a compound growth rate of nearly 3% Poa.) The 
longest contributing factor for this change was a large increase in Beef 
consumption in Italy, where there was a rise of 65.8% (9% Poa.) over 
the period, representing an absolute increase in consumption of 512,000 
metric tons in 8 yearso The French are the EoE.C.'s biggest consumers 
of beef, both on a tonnage and a per caput basis, followed by Germany, 
Italy, Netherlands and U.E.B.L. (tonnage) or U.E.B.L., Germany, Italy 
and Netherlands (per caput), in that ordero 
Except for Italy, more pigmeat than beef was consumed per head 
in all E.E.C. countries in 1967/68, although this was the first year 
this had happened in France; however the growth 'in consumption was 
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slower for the whole E.E.C. - ~ p.ao for 1959/60 to 1967/68. In 
1967/68 pigmeat represented 39.7% of total consumption in the E.E.C.P 
and Beef 34.1%. 
During the period 1959/60 to 1967/68 poultry meat increased 
greatly i ts share of the market, from 8.7% to 13.1%P representing an 
annual growth rate of nearly 9% or an increase in amount consumed of 
907p000 metric tons (more than doubling the 1959/60 figure). All 
countri es except U.E.B.L. contributed to this massive increase, wi t h 
Italy 9 where poultry now accounts for over 2o% of consumption, showing 
the greatest increase. 
Sheep meat is of minor significance, exhibiting wide fluctuat-
ions within its limited range. It is interesting to note from Table 1.8 
that Horse- meat has almost as great a share of t he market (1.4% to 1.6%) 
and is much more important in two areas - U.E . B.L. and the Netherlands. 
1.3 Trade 
The E.E.C. is a net importer of all the major types of meat, and 9 
as Table 1.9 showsp has tended to be increasingly less self- sufficient 
over the last fifteen years. 
Table 1o9 
Degree of Self-sufficiency of E.E.C. in Meat 
1955/56 1959/60 1966/67 
All · Meat 97.9 95.3 92.1 
Beef and Veal 95.7 93.0 87o2 
Pigmeat 101 .6 10000 98.2 
Poultry meat 97 .1 90.2 97.7 
Source: Statistique Agricole 
In 1966/67 it imported 12.8% of i t s Beef and Veal, 1.8% of its 
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pigmeat 9 203% of i ts poultry meat 9 or 9 nearly 8% of the total quanti t y 
cons umed 0 When it is remembered that i n 1966/67 12036 mill i on metric 
t ons of meat wer e consumed in the EoEoCo, it can be seen that trade in 
meat i s very importanto 
Tabl e 1o10 
Trade in Meat , by country and by Classo i n the EoEoC o (1000 mot o) 
(a) Beef and Veal 
1955/56 1959/ 60 1967/68 
Impor t Export Import Expor t Impor t Expor t 
l ive meat live meat live meat li ve meat l i ve meat live meat 
Germany 
France 
Italy 
Ne tho 
U.EoB oLo 
94 44 
0 1 
18 53 
7 11 
2 9 
Total 121 118 
Intra E.E.Co 12 24 
109 94 
203 
4 1 100 62 
5 53 0 34 
0 62 145 
2 29 10 19 
1 3 1 13 
12 
12 
96 173 273 
24 28 89 
0 72 
72 
145 184 
329 
4 38 40 157 
23 57 0 33 
2 186 310 
1 51 12 56 
2 8 27 45 
14 29 
26 132 
0 3 
2 88 
5 33 
30 156 265 601 47 285 
28 89 43 217 43 217 
2 67 222 884 
69 606 
4 68 
72 
Trade in Beef and Veal in t he EoE.Co is char ac t erized by t he large 
numbers of live animals involved. Tabl e 1 o10(a) gives a breakdown of 
trade by country for both live animals and meat for the June years 
1955/56P 1959/60 and 1967/680 To t al imports and export s for both 
classes are broken down in t he las t two r ows into i nt r a E.E oCo t r ade, 
and that with third countries o As the Tabl e s hows 9 ther e are some 
, rather clear cut divisionso Italy and Germany ar e both lar ge net i m-
porters of Beef and Veal, wi th Belgium becoming an i mport ant i mpor ter 9 
while France and the Netherlands are net export erso Italy has ove r-
taken Germany as the largest Beef and Veal i mporter i n the EoE oCo -
496000 mt. as against 197,000 mt o in 1967/68, f r om 207000 Vo 1620 000 mt o 
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in 1959/60 and 71p000 V 138p000 mto in 1955/560 
In 1955/56 more Beef and Veal was imported as live animalsp 
but by 1959/60 meat was predominant, and the trend has continuedp 
al t hough large numbers of live animals (322 9 000 mto of meat equivalent 
in 1967/68) still cross the frontierso Although intra- EoE.C. trade in-
creased considerably during the period - 225% between 1955/56 and 1959/60 
and 122% between 1959/60 and 1967/68 - imports from outs i de the EoEoCo 
also showed gains of 63% for the period 1955/56 - 1959/60 and ~ for 
1959/60 - 1967/68, up to a total of 606000 metric tons in 1967/680 
Exports were static over the periodo 
Table 1010 
(b) Pigmeat 
1955/56 1959/60 1967/68 
Import Export Import Export Import Export 
live meat live meat live meat live meat live meat live meat 
Germany 
France 
Italy 
Net ho 
U.EoBoL. 
27 49 
15 29 
12 7 
1 
0 11 
Total 54 97 
!ntra EoE.Co 15 41 
E.E.C. 39 56 
Germany 
France 0 
Italy 
Ne tho 
U.E.B.L. O 
Total O 
Intra EoEoCo -
EoEoC 0 0 
29 
1 
9 
1 
40 
40 
5 10 
1 25 
3 
4 115 
5 26 
15 179 
15 41 
68 73 
1 5 
13 46 
1 
0 5 
82 130 
20 63 
0 138 62 67 
0 6 35 115 
7 40 40 116 
7 6 88 
11 124 6 
6 9 6 12 
24 186 
20 63 
87 337 
57 157 
4 123 30 180 
(c) Poultry Meat 
0 
0 1 
0 
6 18 
0 0 
6 19 
6 19 
4 116 
0 2 
4 6 
1 
0 
8 125 
6 40 
2 85 
0 
0 4 
0 
6 39 
0 2 
6 45 
6 40 
0 5 
5 216 
1 2 
4 5 
2 
0 0 
10 225 
9 172 
1 53 
0 16 
2 22 
34 
14 238 
41 71 
57 381 
57 157 
0 224 
0 1 
0 18 
2 
7 139 
2 25 
9 185 
9 172 
0 13 
(d) Sheepmeat (including goats meat) 
Germany 1 .3 1 1 0 0 0 4 1 1 
France 6 6 0 0 0 4 2 1 4 16 0 0 
Italy 0 0 0 0 2 0 7 5 0 
Neth .. 0 4 0 0 6 0 1 0 7 
UoEoBoLo 0 0 0 0 0 2 0 0 1 .3 0 1 
Total 6 7 .3 5 0 9 2 7 12 29 1 9 
Intra E.E.C. 0 4 0 4 0 6 0 6 1 9 1 9 
E.E.C. 6 3 .3 1 0 .3 2 1 11 20 0 0 
Table 1010 (b) shows that pigmeat trade both intra and extra 
E.E.C. has increased considerably over the period. Germany and France 
becoming quite large importers, and the Netherlands more than doubling 
her exportso 
Germany and the Netherlands account for almost all of the 
poultry-meat trade. Since 1959/60 Germany has increased her exports of 
poultry-meat , 0011000 metric tons to 216 11 000 m.t. 11 and the Netherlands 
has increased its exports by a similar quantity to 139 11 000 metric tonso 
In both pig-meat and poultry-meat, the live animal trade is relatively 
unimportanto 
Sheep meat trade is once again given only for comparative pur-
poses. The trade, particularly extra-E.E.C. trade, has in fact grown 
considerably over the period (bearing in mind its low base level)P 
France and Germany and Italy doing some importing, with the Nether-
lands the only exporter of any (relative) size. The imports from out-
side th~E.E.C. come from the U.K. and Eastern Canada (live animals) and 
for meat from Ireland, Argentine, England, Yugoslavia, New Zealand and 
Bulgaria in that ordero 
1.3.1 Detailed Analysis of Imports and Exports of Beef and Veal for 1968 
The object of this section is to give a greater insight into the 
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Beef and Veal trade in the E.E.C., by further breaking down the trade 
by country of origin and class of meat for the year 1968. These are 
given in Table 1o11. As only major suppliers (or recipients) are shown 
(ioeo those involving quantities greater than 1000 mt.) the sub-totals 
and totals given will not necessarily agree. 
Table 1 011 
1968 Imports and Exports of Beef and Veal, by 
Country of Origin and Type of Meat 
Origin E.E.C. 
France 14.9 
U.E.B.L. 7.8 
Neth. 3.0 
Germany ·25.4 
E.E.C. 51 .1 
Ireland 1.2 
Austria 6.5 
Yugoslav 11 .1 
E. Germany 2.6 
Poland 8.1 
Czechosl. 406 
Hungary 3.3 
Roumania 2.2 
Bulgaria 4o4 
extra E .E .C. 45.2 
France 25.0 
Germany 2.7 
intra E.E.C.28.2 
Denmark 3.7 
Austria 1.8 
Czechosl. 7.8 
Hungary 25o3 
extra EEC 40.6 
France 
0.9 
0.3 
1 .2 
0.1 
Imports (1000 m.t.) 
(i) Calves 
U.E.B.L. Neth. 
1 .1 
1o0 
1 .1 
0.3 0.4 
2.6 1.5 
0.3 
o.8 Oo4 
Germany 
2.7 
0.9 
3.6 
0.9 
0.2 
Oo1 
1 .3 
(ii) Bulls, non reproductive 
206 0.7 
2.6 
1.2 108 0.7 
1 .o Oo1 0.1 
0.2 
5.5 7o3 12.4 
0.1 8.8 906 13.3 
Italy 
1306 
3o2 
Oo6 
24.7 
42o2 
6.3 
11.1 
2.6 
8.1 
4.5 
lo.J 
2o2 
4o4 
42o5 
210 7 
2.7 
2408 
0.5 
7.6 
808 
180 
(iii) Cows (non-breeding) 
Origin E.E.C. France U.E.B.L. Neth. Germany Italy 
France 13 o1 12.5 Oo1 Oo2 Oo3 
UoEoB.Lo 2o1 1.9 0.1 
i ntra EEC 16.9 0.7 12.6 2.0 o.6 LO 
Ireland 3.1 1.4 107 
Denmark 6908 6.5 5.5 5708 
Austria 13.7 0.1 1 .3 5.9 506 
Yugoslav 1.9 108 
Hungar y 1006 2o0 3.2 5.3 
Rumania 4.2 2.0 1.2 Oo9 
extra EEC 105o3 0.1 13.8 12.2 69.2 9o4 
(iv) Other beef animals 
France 38.9 6.1 0.2 32 .. 6 
UoE oBoLo 1 .9 o.6 0.5 Oo8 
Ne tho 5 .. 2 2.9 0.2 Oo1 1o9 
Germany 800 0.2 7o7 
intra EEC 54.0 3.2 6.3 0.2 o.8 43.0 
Denmark 1 06 0.7 o.6 0.2 
Austria 22.3 0.1 2.3 19.9 
Yugoslav 15.5 15.4 
Eo Germany 21 .6 21 .6 
Poland 25o2 25o2 
Czechosl. 16.9 1609 
Hungary 55.6 0.7 2.0 5008 
Rumania 14.4 0.3 Oo2 13o9 
Bulgaria 12o2 12.2 
Extra EEC 184.1 1.9 4.8 17608 
(v) Veal, Fresh or chilled 
France 7.3 5.,7 1.6 
Neth. 60.7 2.8 1.7 23.8 32.3 
intra EEC 69.1 J.1 1. 7 29.8 34.5 
Denmark 45.2 0.3 2.0 o.8 4.2 3808 
Yugoslav 4.3 0.3 3.9 Czechosl. 5.0 0.3 4.6 
Rumania 3.5 0.3 .3 .2 
Bulgaria 1.4 1 .. 4 
extra EEC 60.J 0.7 2.1 o.8 4.9 51.8 
(vi) Beef, excluding veal, in whole carcasses, 
halves or quarters, fresh or chilledo 
France 90.2 5.7 75o7 8 .. 7 U.E.B.L. 13.3 0.3 7.7 4 .. 0 1o2 Neth. 6.7 1.6 0.4 2.0 2o7 Germany 16.3 8.5 7o7 
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Table 1 011 (a) (vi) contd. 
Origin E.E.C. France U.E.B.L. Neth. Germany Italy 
intra EEC 12609 10.4 o.6 13.4 82.1 20o4 
Sweden 9.3 1.8 0.1 1 o4 5o9 
Denmark 1406 1.7 4.1 6.3 0.1 2.3 
Austria 1.2 1.0 
Yugoslavia 23.8 1.0 1.7 0.7 20.3 
Poland 6.7 0.3 0.7 506 
Czechosl. 2o4 2.4 
Hungary 10.9 3.4 1.2 0.7 506 
Rumania 2.7 2.5 
Bulgaria 1 .9 1 .9 
Uraquay 1.7 0.9 0.4 0.4 
Argentine 4o5 0.3 2.3 0.5 0.4 1 .1 
extra EEC 81 .1 8.2 12. 7 9.1 2.3 48.9 
(vii) Beef Cuts, fresh or chilled 
France 3.6 0.2 2.8 o.6 
U.E.B.L. 2.3 0.1 2.2 
Neth. 8.2 1 .3 0.2 6.7 
Germany 9.0 9.0 
intra EEC 23.2 1 .3 0.2 0.3 2.9 18.6 
Denmark ~.2 2.2 
Yugoslavia 12.6 12.6 
Poland 1.8 1.8 
Czechosl. 1 .5 1.5 
Hungary 3.0 3.0 
Rumania 1 .5 1.5 
Bulgaria 1 o2 1.2 
Argentine 1 .2 0.1 1 01 
extra EEC 26.4 0.3 0.1 25.9 
(viii) Beef, excluding veal, in whole 
carcases, halves or quarters, frozen 
France 29.2 2.3 1.6 24.8 0.5 
Germany 1.6 0.5 1 .1 
intra EEC 31.5 2.8 3.3 24.8 0.5 
Denmark 4.3 1.0 3 .1 
Brazil 4.6 0.9 1.9 0.2 1.5 Hungary 8.2 1.0 1.2 Oo6 5.3 
Argentine 33.7 3.0 2.6 20.7 7.4 
extra EEC 53.1 5.2 7 .1 24.9 15.9 
(ix) Beef cuts, frozen 
U.E.B.L. 1 .1 0.2 0.9 
intra EEC 1 .1 0.2 0.9 
Table 1o11 (a) (ix) contdo 
Origin E.E.C. France U.E.B.L. Neth. Germany Italy 
Rumani a 7.7 7o7 
Madagascar 1o2 1o2 
Braz i l 7o9 2o0 1o2 4o7 
Hungary 4o1 Oo4 Oo4 1.8 1 o5 
Argentine 45o7 6.8 803 1JoJ 17o2 
extra EEC 69o5 8.8 1Oo7 16.4 0.5 JJo1 
Source: Commerce exterieur: Tableaux analytiques 
(Nimexe), Volume A - Produits agricoles 
Column 1 gives the country of origin, column 2 gives the 
total imports by the E.E.C. from that country, while columns 3 - 7 show 
how much of this went to each individual country of the E.E.C. Nine 
classes are represented, four for live animals - calves, steers, cows and 
others - and five for meat - fresh and chilled veal, fresh and chilled 
beef (both carcass and cuts), and frozen beef (carcass and cuts)o 
The trade in calves, which amounts to 18% of the live 
animal trade, is almost totally directed into Italy. France and Germany 
are the only major exporters within the E.E.C., and they sell the bulk 
of their calves to Italy. Apart from Austria (and to a limited extent 
Ireland) all extra E.E.C. imports come from the East European communist 
countries, especially Yugoslavia and Poland, exporting to ltalyo 
The only major exporter within the E.E.C. of non- breeding 
bulls (13% of live trade) is France, again selling mainly to Italy, but 
U.E.B.L.~ the Netherlands, Germany, and Italy all buy similar quantities 
from outside the E.E.C., most of it from Hungary and Czeckoslavakia with 
Denmark and Austria supplying smaller amounts. 
Non-breeding cows, which surprisingly account for 23% of 
the live trade, are traded relatively little within the E.E.C. Den~ 
mark is the major exporter to the EoE.Co 9 selling mainly to Germany 
(57p800 out of 69,800 mito in 1968) with UoEoBoLo and the Netherlands 
accepting smaller amountso Austria and Hungary also supply some cows, 
mainly to Germanyo 
The fourth live animal category given includes all othe~ 
classes not previously included (ioeo steers of various ages) and the 
table shows that Italy is again the major market, only minor quantities 
going to any of the other four areaso France is the only importer 
within the EoEoCo and East Europe plus Austria account for most of Italy's 
extra E.EoCo imports; especially Hungaryp Poland and East Germanyo 
Trade in fresh or chilled veal, almost a quarter of the total 
meat trade, is dominated by two countries, the Netherlands and Den-
marko In 1968 the Netherlands sold large quantities to Italy and Ger-
many, while Denmark sold mainly to Italy with smaller amounts to 
Germanyo 
The most important class of beef in terms of trade is fresh or 
chilled carcases of beef, accounting for 38% of the total meat tradeo 
The most important supplier within the EoEoCo is France, selling most 
to Germanyo Extra-EoEoCo trade in this class is less important with 
Eastern Europe and Denmark supplying mosto Fresh or chilled cuts are 
not important (only 9% of trade in 1968) Yugoslavia being the only 
notable supplier in 19680 
Frozen beef, in carcasses and cuts, represented 28% of the 
total meat trade in 19680 Apart from France, the main suppliers were 
outside the EoE.Co, South America being particularly importanto 
France sold only carcass meat, mainly to Germa~p An-gentine and Uraguay 
account for most of the foreign trade selling carcass meat to Italy 
and Germany 9 and cuts to Italy, the Netherlands, UoE.B.L. and Franceo 
In summary 9 using 1968 as a typical year, the principal ex-
porters of live animals to the E.E.C. are Denmark, Austria and the 
Eastern European countries especially Yugoslavia 9 Hungary and 
Czeckeslovakia. Denmark dominates the veal trade and shares the 
chilled meat trade with Eastern Europeo Frozen meat imports are mostly 
from South America, particularly Argentine and Ur aguayo The main 
recipient is ltaly 9 with Germany also receiving substantial quantities. 
U.E.B.L. i s also a net importer, France and the Netherlands are net 
exporters, but receive lesser quantities of meat, both chilled and 
frozen. 
Within the E.E.C., France and the Netherlands (especially in 
the case of veal) do most of the selling, and Italy and Germany most 
of the buyingo 
1.4 E.E.C. Market Regulations for Beef and Vealo 
Although it is not within the scope of this study to examine 
quantitatively the effects of the E.E.C. common agricultural policy 
and its associated trade regulations, on the production, trade and 
consumption of Beef and Veal within the area, a brief description is 
included so that they may be borne in mind during the analysis to 
follow. 
1.4.1 Brief History of the Common Agricultural Pol i cy 
The Treaty of Rome was signed in 1957 and its Agricultural 
Policy was implemented from the 1 January 1959 with the aim of stabil-
izing the market and providing regular supplies at reasonable prices. 
23. 
Pr ovisions were made f or the gradual reducti on of customs duties be-
t ween member count r i es p the gradual intr oduct i on of a common cus toms 
t ariff 0 t he abol ition of quant i tative restr i ct i ons between member 
stat es p co- or di nat ion in i mprovement of agricultural struc ture and the 
es t abl i shment of common pri ce l evels o 
So t hat t he att a i nment of common prices for commodities would not 
disrupt unduly the in t ernal markets of member s a system of "variable 
levies" was adopted ; i n which an amount i s levied which wi ll compen-
sate for t he diffe r ence between t he pr ice ruling in the member count ry 
and the price on t he world mar ke tp or the pri ce of another membe r 
countryo Duri ng his transitional per iod prices are equalizedp t hus 
dispensing wi th the levies i n i nt ra- communi ty t r ade, and leaving uni-
form levies Qn imports from third count r ies o Pri ces ar e equal i zed by 
the setting of "target" pricesp whi ch set levels for national prices to 
aim for, and whi ch leadp over the t r ansitional period to unif icationo 
However, these " t arget s" may no t be easily at t ained p and so "threshold" 
prices were se t at a percent age of the t ar get pr ice , usually based on 
market condit i ons, and t he amount of pr otection r equired for the 
commodity - they ar e the pract i cal steps i n attai ni ng the goal which i s 
eventually comple t e unificat i ono 
An "int ervent ion" price i s a l so set a t some percentage of t he 
threshold price (or target pri ce )p usually 90- 95%, at which approved 
purchasing agenc i es enter and support t he mar ke t o 
Imports from th i rd count r i es (and a t f irst i nt rao E oEoCo t r ade ) 
are subject to variable l evies which make up t he diffe r ence between the 
"free-at- front i er" pri ce (fixed by the Commis s i on a t regular intervals 
on the basis of the best overseas terms available) and the threshold 
price (or the guide price after achievement of unification). However, 
if the internal price rises too high the levy is not appliedp and 
cheaper imports may enter the countryo 
"Export restitutions" can be made to "enable the E.E.C. 
countries to meet competition, either on the world market or on the 
markets of other E.E.C. countries." These restitutions are simply an 
export subsidy., 
Finance is handled by the European Agricultural Guidance and 
Guarantee Fund (E.A.G .G.F.) the Guarantee section of which finances the 
common organisation of markets, restitution on exports and intervention 
on domestic markets; while the Guidance Section can finance with capital 
grants any approved project which seeks to improve the structure of 
agriculture in a member country; especially in its backward regionso 
Originally an arbitrary scale was laid down to decide who 
contributed what to the fundp but this has been gradually replaced by 
a scale based on the net imports of member nationso 
~ Table 1.12 
Percentage of Contribution to Fund 
1965/66 1966/67 
Belgium 7 .. 95 7.95 
Germany 31.67 30.83 
France 32.58 29026 
Italy 18 .. 00 22000 
Luxembourg 0 .. 22 0.22 
Netherlands 9o58 9o74 
Table 1o13 
E.A.G.G.F. Expenditure during 1st Three Financial Years 
ln 1000 Units of Account 
Guarantee Section 
A. Restitutions on exports 
to 3rd countries. 
Cereals 
Pigmeat 
Eggs 
Poultry 
Dairy Products 
Rice 
Total A 
B. Intervention 
home market. 
Dairy Products 
Other 
Total B 
on 
Total for Guarantee 
Guidance Section 
Grand Total 
Section 
(U .s. $) 
1962/63 
21,496 
50 
551 
164 
2211261 
3,241 
3,220 
6,461 
28,722 
9,574 
38,296 
1963/64 
4111990 
1, 710 
968 
700 
45,368 
3,267 
511625 
811892 
5411260 
1811087 
7211347 
250 
1964/65 
1121) 208 
711665 
1p210 
1,250 
1711867 
769 
140, 969 
711196 
711350 
7,410 
211)956 
16211925 
5411308 
217p233 
This was allocated to members as follows. (1000 U.A., per-
centage in brackets) by the Guarantee Section. 
Table 1 014 
1962/63 1963/64 1964/65 
Germany 1790 (603) 2637(40 7) 8896(4) 
Belgium 305 (LO) 382(006) 1974( 1 o4) 
France 24479(86) 45569(85) 122014(67) 
Italy 1281(302) 705(103) 5211(606) 
Luxembourg 3 5 15 
Netherlands 864(3 o3) 4962(704) 2481 (21) 
28722 54260 162925 
It is interesting to compare the above percentages with those of 
Table 1.120 
1.4.2 Regulations for Beef and Veal 
Beef and Veal (which includes live non-breeding cattle, freshp 
chilled, frozen, dried, smoked, plus offal and fat) became financed 
under C.A.P. on the 29th July, 1968. Member countries keep 1o% of the 
levy revenue plus the receipts from customs duties, 9o% of the levies 
go to E.A .GoG.F. which pays the cost of intervent i on and export r esti-
tutiono 
For Beef and veal, a "guide'' price replaced the usual target 
priceo It is not tied to the price of feed grains, as othe r live stock 
product target prices are, but is the pr ice which, it is consideredp 
producers ought to get under normal market conditions. The guide price 
for cattle and calves is fixed before the 1st October each year, taking 
into account production and consumption trends, and the milk and dairy 
product situationo 
The other two components of the price system are the (E .E.C.) 
Market Price and the lmport Pri ce and these wi ll be def i ned before the 
27. 
support system is describedo 
(a) Market Price: This is a single price constructed from weekly 
recordings of market prices throughout the Communityo For each indi-
vi dual country with more than one representative market the prices are 
averaged ari thmetically and then the country averages are weighted 
according to the following proportions to produce a single E.E.C. 
Market priceo 
% 
Belgium 5o2 
Germany 27.5 
France 40 .. 8 
Italy 18o9 
Netherlands 7oJ 
Luxembourg O.J 
These weights are based on productiono 
(b) Import Price: Weekly prices for fat cattle in Austria, Denmarkp 
England and Ireland are used to calculate the import price. This is 
done using the following weights: 
% 
Austria 15 
Denmark 50 
England & Wales 25 
Ireland 10 
100 
An adjustment is then made to take account of transport costso 
The import price for calves is calculated with reference to 
the Danish market onlyo 
C.A.P. acts in two ways to ensure that the producer price 
stays as close as possible to the guide priceo 
(i) Interventiono When the market price falls below 98% of the 
guide price member states may intervene (buy) at their discretion per 
medium of national agencies. Intervention is compulsory when the 
market price falls below 931' of the guide priceo Intervention does not 
apply to calves or vealo 
(ii) Protection against Imports. This is done by a combination of 
customs duty and a variable levyo The duty is permanently applied on 
an ad valorem basis as follows:-
16% for live animals, 
2o% for meat and edible offals, fresh chilled or frozen, 
24% for meat and edible offals, salted in brine, dried or 
smoked, 
261' for other preparations of meat or offal, 
B.8% for fats, rendered or on renderedo 
The levy is the difference, for each week, between the import 
price, plus the ad valorem duty, and the Comm~nity guide price. The 
levy is not always applied in full - the rate of applicat i on depends on 
the relationship between the zuide price set for that particular year 
and actual price prevailing at the time - the market pri ce - according 
to the pattern:-
market price~ guide price 
- full levy 
market pri ce 100- 102% guide price - ~levy 
market pri ce 102- 104% guide price - ~ levy 
market price 104~106% guide price - ~ levy 
market price ,;> 106% guide price - no levy 
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This system gives adequate (price) protection when prices are 
low (and quantityp presumably 9 high) but allows beef and veal to enter 
with only the duty t o overcome when prices are high within the 
Communityo 
Meat is subject t o the same basic regulations as the live 
animals, except for frozen meat which was recognized as having rather 
different market relationshipso 
Beef and veal 9 other than frozen, are first subject to an ad 
valorem duty of 2o% and then a levy, which is proportionate to the 
levy applied lo calves and fat cattle at that time (the duty is 24% 
if the meat is dried, smoked, salted or in brine)o The coefficients 9 
which represent the normal relationship between the fat cattle or 
calf prices and the appropriate meat price, are listed below: 
Product Coefficient 
(a) of calves 
(b) 
1 0 
2o 
3. 
Carcasses or sides 
Forequarters, joined or separated 
Hindquarters, joined or separated 
of fat cattle 
Carcasses, sides or paired quarters 
Forequarters 
Hindquarters 
Product Coefficient 
(c) Other forms of ·meat from calves or fat cattle 
1 0 Un-boned pieces 
Boned pieces 
(d) Edible meat from domestic bovine animals, salted or 
in brinep dried or smokedp 
1 • Un-boned 
Boned 
2.85 
3 .40 
Frozen beef was recognized as different largely because the 
markets used to calculate the import price for fat cattle, which in 
turn was used to calculate, by the coefficients above, the levies on 
fresh, chilled or preserved meat, namely the markets of Austria, 
Denmark, England and Ireland, bore little relation to prices in markets 
of the main source of frozen meat - South America. The position was 
further complicated by the need to ensure adequate supplies for the 
food processing industries of the Community. After the application 
of the duty (2o%) a levy is imposed which represents the difference 
between the guide price, multiplied by a coefficient derived from the 
ratio between the price of fresh beef of comparable type and the fat 
cattle price, and the "world" price for frozen beef. The world price 
is one which is representative of the market in the exporting 
countries, and for the same quality of beef as that offered on the 
world marketo Depending on the conditions prevailing, the levy on meat 
destined for processing industry can be wholly or partly suspended at 
the discretion of the Commissiono To qualify manufacturers must guaran-
tee that the imported beef will be used solely for processed meat, and 
local supplies of suitable meat should not be available. 
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CHAPTER II 
A REVIEW OF SOME PREVIOUS ECONOMETRIC ANALYSES OF DEMAND FOR 
BEEF, WITH PARTICULAR REFERENCE TO THE E.E.C. COUNTRIES 
In this chapter, previous econometric studies are reviewed as 
a basis of comparison for the analysis to follow. This is by no means 
an exhaustive list, the main limitation being availability in New 
Zealand. 
2.1 A. Weber <1 > (1960) 
As part of a comprehensive study of the E.E.C. meat market 
Weber estimated demand elasticities for beef, veal and pigmeat for 
the five main European countries. For all the estimates he used a 
relationship of the form:-
C = per caput consumption of the particular meat 
P1 g P2 =deflated retail price of beef or veal and pigmeat 
Y = per caput meat income. 
The equations were estimated in double log form - for two 
reasons, one technical (ioe• it was easier) and because no flattening 
(1) Weber A: Structur und Dynamik des Fleischverbrauchs in den L°andern 
der Europa ischen Wirtschafts gemeinschaft, 
Agrarwirtschaft, Sonderheft 11/12, 19600 
of the demand curve had been observed - the time period was from 
1950 to 1958 using annual observationso 
The analysis had many defectsp readily admitted by Weber, but 
is the most comprehensive available and made much of the limited inform-
ation availableo Because of the low number of observations (n = 9) 
standard errors are not calculated, but the figures given are a judge-
ment of the allowability of the estimateso 
~ 
Many of Weber's problems revolved around the data, especially 
because the period studied, 1950-58, was a recovery period for the area 
from the rigours of waro 
(a) Incomeo Weber rejected the usual source, Gross or Net National 
Product, because of the influence of fluctuating levels of investment, 
and used instead estimates of private consumption per caput in constant 
(1964) priceso On this basis he found income increased more sharply 
1950-58 in Germany, with increases average in France and Italy, and low 
in Belgium and Hollando The elasticities obtained using this method 
were found to be significant enougho 
(b) Prices. Acceptable data for prices was found to be much more 
difficult to obtain than for incomeo Representative prices (ioeo the 
retail price of a certain cut is taken as typical and therefore re-
presentative of price trends for the meat group as a whole) and 
weighted averages were considered, but lack of good data caused many 
estimates to be non-signif icanto 
{c) £onsumptiono No country gave a breakdown of consumption into 
fresh meat and processed meat, which lead to estimates of elasticities 
being too high as fresh meat prices i ncreased faster t han processed 
meat prices in times of strong economic growt ho 
C~oss price elasticities between cattle and pigmeats were 
calculated 9 but intercorrelation between income and price was apparentp 
with the small number of observationso 
!esul t s (1950-58 except where shown)o 
Country Elastic ities 
Belgium 1 0 
" 
Germany 1 0 
" 
"(1950/51-1958/59) Jo 
"(1950/51-1958/59)40 
France 1 0 
11 
Italy 1 0 
Income 
1 "49 
(Oo38) 
1o47 
(Oo51 
1o05 
(Oo07) 
1o07 
(Oo05) 
1 021 
foo07) 
1o19 
(0006) 
1o1 3 
(Oo12) 
1o22 
(0011) 
2o06 
(Oo15) 
Price 
~2004 
(Oo58 
-2o08 
( 1o09) 
-Oo61 
(Oo16) 
-Oo59 
(Oo10) 
-Oo97 
(Oo19 
-0.,85 
(Oo15) 
-Oo63 
(Oo20) 
~Oo74 
(Oo 18) 
- Oo23 
(0 .,41) 
Ciross Price 
Country Elasticil.tiies 
Income Pir.Ji.<ee Cross Price R2 
I tally 2o 2o24 =0 o9J Oo70 Oo99 
(Oo11) (OoJS) (Oo27) 
Nethe Jrl ands 1 0 Oo73 - Oo80 Oo80 
(00 20) foo.39) 
90 2o 1 oJ.3 ~10.3.3 1 oOJ Oo95 
(Oo19) (Oo26) (Oo72) 
(All estimates were for beef onlyp except for I t aly where beef and veal 
are combinedo) 
Weber was unhappy with the estimates for Belgi ump cons i dering 
that both the price and income e l as ticities wer e over- estimated con-
siderably o He doubted whether the inc ome elast.icity would be greater 
than 1 oO and the price elasticity greateir t.hwn ~OoS., 
The estimates for Germany were cons i dered acceptable. and the 
one for t ax years ins tead of calendar years gave better estimation be= 
cause they mo re logically allocated seas onal var i ation o Firance also 
has a rather high income elasticity of 1o20 and I t aly even greater at 
2o2o In defence 9 Weber poi nted out that a t this time (the 1950's) 
meat consumption was 9 because of low incomep at a low level and any 
increase i n income was likely t o give a more t han proportionate in= 
crease in meat consumptiono 
The Netherl ands results were i mproved statistically by the -
inclusion of pi gmeat prices i n the equationp but this gave high price 
and income elasticit ieso Weber was more inclined to accept elasticities 
of Oo8 (price) and 1o2 (income) as being moire real istic for the 
Netherlandso 
In many instances in the work reviewed above, Weber was forced 
t o use pri ce data which he felt was not truly representative or which 
contained errors in collection; and in the light of this, the following 
are the elasticities which he finally postulated for the EoE.Co 
Income Price Cross 
Be lgium 1 oO - Oo8 
Germany 1o0 -008 
Fr ance 1 01 -008 
Italy ( 1 ) 2.0 -Oo9 
Netherlands 1o2 -Oo8 
This study was an analysis of the demand for meat in Francep and 
contained several estimates of elasticities for beef a 
Faure used equations of two main types, the first quantity depen-
dent and the second price dependent : 
where 
log q = ep log P + er log R + C 
log P = a log q + b log R + C 
q = per ca put consumption 
0 00000 
0 0 0 00 0 
( 1 ) 
(2) 
p 
= price of beef (retail and deflated) 
R = on index of total consumption, def lated a 
c = constant 
ep = price elasticity for beef 
(1) Beef and veal 
(2) Faure, H: Etude econometrique de la demande de viande p Consommation 
Vol XIV Noa 1 1967 
e = r 
income elasticity for beef 
1 
and where _ = ep 
a 
b 
a 
and 
Data: Est i mation of consumption is difficult for France 9 and Faure 
used two different sets in his studyo Normally meat consumption is 
estimated by taking the controlled slaughterings (those which are 
supervised in accordance with the veterinary regulations of the country -
th 1 1 1 ) ak . d " t t fo~ f~aud <1 > d 11 . e on y ega ones P m ing an a JUS men • • an a owing 
for net trade and changes in stockso Data by this method from 
CoRoEoDoOoCo (Centre de Resherches et de Documentation sur la Consommat-
ion), was used, as well as that of the AoPoPoCoAo (Assemblee Permanente 
des Presidents de Chambre d'Agriculture), who prefer the method whereby 
consumption is imputed from the number of skins produced (by multi-
plying by the average slaughter weight estimated by the slaughter-
houses) as skin numbers are less likely to be "fiddled"o 
The CoRoEoDoOoCo series is annual from 1952 to 1964 and the 
AoPoPoCoAo series is annual from 1952 to 19620 
Both models were, in an attempt to overcome the expected diff i-
culty of serial correlat i on, estimat ed in fi r st differenceso 
(log qt - log qt_1 )o Ti me was also included i n the f i rst difference 
equation of the first model, as the coefficient c< 2>P which r epresented 
(1) 3o% for beef; 26% for pigmeato 
(2) Let C be the constant obtained in the di ffe r ence equat i on 
d log q = ooo + C 
then integrating with respect to t i me 
log q = ooo + ct x constant 
where q = ooo x 10 ct 
the annual growth over the period due to factors independent of income 
and price eogo the effect of urbanizationo 
Results 
-Oo74 
(Oo13) 
-0.61 
(Oo23) 
-1 003 
-0.88 
(0.24) 
Model 1(~) (log q = ep log P +er log R) 
C R2 d type of 
function 
log 
0.014 log 
0.008 0.62 log 
Source of 
data 
1952-62 
" 
ti 
1952- 64 
ti ti 
The income elasticity was thought to be overestimated in the log 
equations; this was improved upon by using first differences and the 
introduction of time in the second equation (for each set of data). 
However, this procedure lowered the multiple correlation coeffici ents 
considerably. 
Both the price and income elasticities obtained compare with 
those found by Weber (which ranged between 1 .1 3 and 1o22 for income 
and -0.63 to -Oo74 for price). 
The C.R.E.D.O.C. data gave significantly hi gher estimates in 
all cases except for income in the di fference equationso 
(1) Standard errors in brackets. 
Model 2 (log P = a log q + b log R) 
e (= !) e <= ~) R2 Type of Type of p a r a equation data 
-0088 0088 Oo98 log AoPoPoCoAo 
1952-62 
-1 030 OoJO 0.,49 log II II 
-1o26 1o26 Oo97 log CoRoEoDoOoCo 
1952- 64 
-1 .. 52 Oo38 Oo59 log " 
II 
In this case, on the assumption that supplies are predeter-
mined especially in the long run, price is made the endogenous variable 
and price flexi~ilities are estimated and then converted into 
1 t . 't' (1) e as ic1 ies • 
Faure also expanded this model into a small simultaneous 
systemo 
pl> = f o~b' Qpp R) 000 ( 1 ) 
p = f p (Qpl> Qb, R) 0 0 0 (2) 
which yielded the following direct and cross elasticitieso 
CoR.E.D.O.Co 1952/64 AoPoP oCoAo 1952-62 
p b + v p fresh p b + v P Pork (whole pork 
sale) 
Q b + v -1o58 Oo38 Q b + v - 1012 Oo18 
Q Pork Oo37 -1o06 Q Pork 0 -0068 
In general this model gave higher estimates of all coefficients 
than Model 1, with the exception of income in the difference equationso 
The direct price elasticities found seem heavily biased, due to the 
inversion of the flexibilities to obtain estimates for the elasticitieso 
(1) This procedure will be discussed later in the thesiso 
39 0 
Finally Faure estimated a Nerlovian distributed log model i.e. 
log qt = a l log P + b K log R 
+ (1 - K) log qt_1 + C 
where K is the coefficient of adjustment to long term equilibrian, 
from the equation. 
* qt - qt-1 = K (qt - qt-1) 
where qt is the expected (or long term equilibrium) consumption in 
period L This model gave price elasticities ranging between -Oo18 and 
0.28 in a conditional regression (the income elasticity was held constant 
2 
at 0.5) and a value for K of 0.64 . The R was low at 0.40. Faure thought 
that qt_1 would be conducted with Rt, and rejected the model. 
In his conclusion Faure contended that the most likely 
elasticity values were 0.5 for income and -0.6 to -Oo9, depending on 
the time period, for price. The income elasticity estimate is con-
siderably lower than Weber's. 
2.J B. Calicis <1 > (1969) 
This was a study of the demand for meat in Belgium, covering 
the period 1950 to 1965. 
Calicis used three models in his analysis, which included pig 
and horse meat. 
Model I Qo = f (P 1' P2p Y) 
Model II p1 = f (QD, p2' Y) 
and a simultaneous system including supply 
Model III Qs = f (N1, p1) o•oo ( 1 ) 
QD = f (P1p p 2p Y) •• (2) 
( 1) B. Calicis : La Demand de Viande en Belgique (1950 - 1965), E~su.u.~m!~ 
Rural, Vol 8 9 No. 1-2, 1969 
L,.0 • 
where QD = quantity consumed 
Qs = quantity s uppl i ed ( slaughterings) 
p1 = pri ce of beef, defla t ed 
p2 = price of pi gmeat def lated 
N1 = number of cattle at t he 1st Januar y each year 
Y = national inc ome deflated by consumer price index 
All equations were estimated as linear in logarithimsp Model I 
by ordinary least squares 9 Model II by O. L. S . and Indirect least 
squares and Model III by two stage least squa es . 
Annual observations were chosen because of lack of i ncome 
data for shorter periods and because there was more i nter est in long 
run elasticities . 
Model I represents an hypo thesis of perfectly elast ic supply 
whereas Models II and III ass umes one of inelastic (predetermined) 
supply o 
Results 
Because of the r elat i ve independence of the Beef and pork 
markets i n Belgi um Cal icis found that the coeffici ents of the pork 
price were not significant t o any degr ee o There was little differ-
ence in the results obtained by us i ng I . L. S. or O. L. S. for estimating 
Model II. The principal results are shown belowo 
Model(1 ) Eb E (2) E p y 
Ii G 
-0.90 to - 1.08 +O. 2.3 +0.77 t o +0.80 
III G 
-1.95 (+3.11) +1 .1 5 
(1.) The letters refer to Calici s' own classification wh i ch re ferred to 
the form of the variables used in esti ma t i on 
(2.) Brackets (presumably) mean no - s ign "ficant. 
Mode Jl 
I D 
III D 
Eb E p 
=1 o.35 to ~1 056 (+Oo21) 
~1 026 (~4 082) 
E y 
+1 015 t o +1035 
+ 091 
C·omparing these iresul ts t o those of Weber i t can be seen that 
the direct pri ce and income elasticity estimat es are lowerp but the 
cross elastici ty with pork i s hi gher 9 although in most cases non= 
signif i canto Unfortuna t el yp no details of the significance t ests wer e 
given o 
2o4 Ket t unen (1 ) (1968) 
Although t hi s study is of a non-EoEoCo country 9 name l y Finlandp 
it is of considerable i nterest for several reas onso First ly Fi nland 
is attached to Nort hern Europeo Secondly P l i ke mos t of the EoEoCo 
countries 9 its meat marke t is domi nated by pi gmeat and beef 9 and 
finally a target price and export subsidy scheme somewhat similar to 
the EoE oCovs has been operated by t he Finni sh Government since 19560 
Kettunen investigated t he demand for beef i n thiree ways using 
two basic func tionso 
The firs t 
2o4o1 Pbr = f 8 (CPp cbp Yp DI!° 0111 DIIJ;) p 
where p~ll" = re tail pri ce of beef (deflated) 
c = consumption (per caput) of pork p 
Cb = consumption (per caput) of bee1l' 
y 
= Income (def lated ways ind~x used) 
DII = 1 i n 2nd quarterp 0 otherwis~ 
(1) Kettunen9 Lauri ~ Demand and Supply of Pork and Beef in Finland9 
Publications of the Agri cultural Economi cs Research Institutep 
Finlandp Noo 11 9 1968P Helsinki 
D111 = 1 in 3rd quarter 9 0 otherwise 
DIV = 1 in 4th quarter 9 0 otherwise 
was estirnated 9 as part of a recursive model of the whole meat market 
systemo The complete model was as follows:-
Model I 
1 0 x p = f 1 (Z1 9 z2 9 z3, To) 
2o \ = f 2 (Z4 11 z511 z6" z7 11 Zs, T) 
3., Im- Exp = f3 (PPP) 
4o Im- Exb = f 4 (pbp) 
5., cP = x + Im- Exp p 
60 ct>= ~+ Im-Exb 
7o p = f 7 (CP 11 Cb, Y) pr 
So pbr = f S (CP, Cb, Y) 
9o M = r9 (W, P , Im-Exp) p pr 
1 o. Mb = f 10 (W, pbr 9 Im-Exb) 
11 0 p = p 
- M pp pr p 
120 ~bp= pbr - Mb 
where XP11 Xb = supply of beef and pork 
z1 = producer price pork, lagged 5 quarters 
z2 = II " potatoes " " II 
z3 II II feed II II " = 
Z4 = number of dairy COWS 
z5 = hay yield, at beginning of each year 
z6 II = II lagged 4 quarters 
z7 = producer price beef, lagged 4 quarters 
ZS = " II II II 8 II 
420 
Im-Expp Im- Exb = net imports of beef and veal 
p p pbp = Producer price of beef and pork 
PP 
p pbr retail tt 
II II II 
" prP = 
M ' Mb = price margins for beef and pork p 
w = wage index in commerce 
and c po Cbp y as before 
All functions estimated included three seasonal variableso Since 
the model is simultaneous the demand function for beef, was estimated 
by two stage least squares. 
Model II was obtained from Model I by replacing the Im-Ex 
functions (3 and 4) by the following functionso 
13. Im- Exp = f 13 (XP, Y) 
14. Im-Exb = r14 (Xb, Y) 
Since a dependent variable has now been used exogenously, the system 
is recursive and can be estimated by ordinary least squares. This is 
the second of the two methods by which Kettunen estimated equation 
For comparison a "traditional" demand function was estimated 
for beef i.e. 
Cb = f (pbr' ppr' Y, DII' 0111° 01v> 0 
where variables defined as previouslyo 
All functions were assumed to be linear as Kettunen thought the 
elasticities obtained would be more plausible since they depend on the 
level of the variables - he thought it unlikely any elasticities would 
be constant as they would be for a double-log. function. Also it was 
possible for the Im-Ex variable to be negative and therefore inconvert-
able into logarithmso To facilitate the interpretation of the coeff ic-
i ents , they were transformed into flexibilities or elasticities, b . , l 
by using the formula : 
= 
Xi 
y b. l 
where "X, is the arithmetic mean of the explanatory variable ; b . the l 
correspondi ng regression coefficient; and Y the arithmetic mean of the 
dependent variable of the function under considerationo 
Results 
(A) Price dependent 
Explanatory variable 
Consumption beef Cb 
Consumption pork C p 
Income Y 
Seasonal 011 
equations 
T. S.L .S. 
Regression 
Coefficient 
0.047 
(0.113) 
40995 
(Oo740) 
Oo144 
(Oo078) 
Oo194 
(0.129) 
Oo703 
quarterly 
(Model I) 
Flexibility 
-1.397 
Oo075 
O.L. S. (Model II) 
Regression 
Coefficient Flexibility 
-0.511 
(0.079) 
Oo155 
(Oo 105) 
30359 
(Oo673) 
- Oo013 
(Oo052) 
Oo628 
- 0.995 
0.194 
1 0322 
The same regressions were performed using semi - annual observat-
ions the results of which are given for comparisono 
Variabl e 
Cons of pork 
Cons of beef 
Income 
Pri ce flexibilities, semi-annualo 
ToSoLoS. (1) 
Oo047 
-10505 
2.162 
Oo108 
-1 .109 
10528 
Kettunen considered the price flexibility of - 0.995 for the 
quarterly OoL.S o Model to be acceptable , as with the income elasticity 
of 1o322o The ToS.L oSo estimates differed considerably from the O.L.S. 
estimates, the over price flexibility and the income elasticity being 
much greater, while the cross price flexibility was much smaller. 
(B) Ordinary demand functions. 
Although included only by way of comparison these yield quite 
acceptable results. 
Variable 
Retail price beef 
pbr 
Retail price pork 
p pr 
Income Y 
Seasonal DII 
Quarterly 
Coefficient Elasticity 
-10058 
(O o178) 
- 00062 
(00205) 
9.221 
(0.458) 
-Oo095 
(Oo078) 
Oo193 
(Oo079) 
-0.544 
Semi-annual 
Coefficient Elasticity 
- 0.145 
(Oo454) 
140524 
(10124) 
Oo626 
(Oo 127) 
- 0.043 
1.470 
46. 
Variable 
Quarterly 
Coefficie t Elasticity 
Semi-annual 
Coeffici~nt Elasticity 
Seasonal DIV 0.332 
(0.074) 
0.937 0.957 
The fit was much better than with the other methods however 
the sign of the cross elasticity of dem nd for beef with respect to the 
price of pork is wrong. 
2 • 5 s..urnmary 
In this Chapter we h ve reviewed s ome previous studie s on beef 
demand in the E.E.C. (with the exception of the Finnish work . ) The 
study by Weber, discussed in section 2.1, is only one which covers all 
the E.E.C. countries. However, the results obtained by Calicis and 
Faure 0 for Belgium and France respectively, were of the same order as 
those obtained by Weber. There w considerable uniformity in the 
results when compared country by country. Income elasticities ranged 
between 1.0 and 1.5 for all countries except for Italy, for which the 
value was above 2.0; beef price el sticities were 9 in general, between 
-0.5 and -1.9, the exception being Belgium with figure of round -2o 0• 
Cross elasticities with pork showed more vari tion, ranging from O.J in 
France and Germany to 0.7 in Italy and 1 .o in the Nether! nds~ 
CHAPTER Ill 
MARKET STRUCTURE AND CONSUMPTION TRENDS 
FOR BEEF IN THE E.E.C. 
In this chapter information available about the marketing chains, 
consumption trends and preferences for meat (and particularly beef) in 
the E.E.C. countries will be summarized as a prelude to the statistical 
analysis to follow. 
This study is primarily concerned with analysing consumption at 
the retail level, but in order to put this in context, descriptions 
will be given where possible, of the whole marketing system. Unfortu-
nately, the bulk of the information available to the author concerned 
Germany or France, and it may seem that this chapter is rather too 
heavily biased towards these countries. It should be pointed out here 
however (and it will be again) that this study was done at very long 
range (approximately 12,000 miles) from an area of the world which New 
Zealand has traditionally ignored ; hence there has been a grave short -
age of library source material and background information for a study 
of this kind. 
J.1 Northern Europe. 
Because of their similarities, the Northern European E.E.C. 
count r i esp Germany 0 the Ne therlands and Belgi um - Lu embourg are 
discussed in one sec tiono 
3 o1 o1 The Market i g Chai n 
Fi gure 3 o1 s hows a general i zed market i ng pat tern for Beef (and 
pork) i n the countries of Northern Eur ope o Tradit ionally , the farme r 
has taken his animal t o the local l ivestock market where it is bought 
by the local butcher who s e lls it i n his shop 0 having had it slaughtered 
at the municipal slaughter house o However, with the growing importance 
of supermarkets the wholesale meat market is becoming more important 9 
obtaining its meat e i t her through t he munic i pal slaughter houses or 
private slaughter i ng plantso The other a lt er native , wh ich is expected 
to become increasingly important 9 is direct buying, slaughtering and 
storage in their own warehous es by the r etail chain organizationso 
Because cattle are evenly distributed over the whole region, 
little long distance transportation is required to r each the market al -
though in large cities (where the wholesale meat market is more import-
ant) additional supplies may come i n from outside the immediate areao 
Figures published by t he West Ger man Food Mi ni s try (1 ) confirm 
that the producer to butcher branch is sti ll t he most i mportant in 
Germany o These a re shown in Table 3 o1 o 
Tabl e 3 o1 
Marketing of Beef Cattl e in We s t German~ 9 as 
a Percentage of Producer Saleso 
Firm Sales 
Butchers 
1966/67 
1967/68 
1968/69 
(1) Agra 
43 
41o7 
39o7 
Europe 
Cooperatives 
and Deal ers 
1172 7o 
Others 
Other Sales 
Commission 
agents 
Forwarding 
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4 06 
5o5 
Sa1 
~ 
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Fi rm sales refer to those where the price is negotiat ed directly 
be twee n producer and purchasero 
It can be s een that in 1968/69 t he producer to butcher chain 
r epresented 39 o7 of all salesp however, the s har e is decl ini ng, wi th 
co operatives (and dealers) increasing their shareo The Municipal Meat 
market appears to be simply a place where the producer can bring his 
beast to negotiate wi th a buyero 
The wholesale fat - stock markets in Ge r many are also declining 
. . t ( 1) ln impor anceo Slaughterings of cattle traded at the markets , as 
a percentage of total commercial slaughterings, have fallen from 35 os% 
in 1964 to 32o3% in 19680 
However, the localized nature of the mar ket in Germany is also 
changing o Willens ( 2) points out that meat distribution over the last 
fifteen years has been characterized by longer intervals betwee n 
slaughtering 9 meat processing and meat retailing 9 and growing distances 
between the locat i on of these operations o Re s ul ti ng from this t he re 
have been increases in slaughtering of cattle in areas of surplus (at 
the expense of transport of live animals) and in competi tion at the 
retail level o This has been brought about by t he gr adual overcoming of 
municipal monopoly of cattle markets and slaughterhouses (pr otected at 
one stage by "custom duties" on " i mpor t s " of meat crossing town boundar-
ies)o 
In the Netherlandsp with the emphas is on veal pr oduct i on 9 un i ts 
(1) Agra Europe Noo 316p 19690 
(2) Willens, Bo: Der staatliche Ei nfluss auf die Gestaltung des 
Schlachtvieh - und Fleischabsatzes, Bericht uber Landwirtschaft 8 
Heft 1: 70019690 
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which fatt en more than 150 animals account for 23% of productionp 
and of these more than half are not actually owned by the fa~mer but 
( 1 ) 
f attened by him for feed manufacturers or slaughterhouses o 
3o1o2 Marg i ns 
The Fr ench periodi cal "Revue des Paysans 11 ( 2) published the 
followi ng breakdown of the retail price (= 1oo%) for beef and veal in 
Germany and the Netherlands. 
West Ge r many Netherlands 
Prior to Producer 64o4 74.7 
Transport & Insurance 2o0 1 06 
Wholesale Margin 804 7.84 
Taxes 4o5 Oo06 
Retail Margin 20o7 5 08 
1 OOoO 10000 
It is noticeable that, apart from the price pai d the pr oducer 
the retail margin is by far the biggest contributor to the consumers' 
price. Both the retail margin and taxes are larger in Germany than the 
Netherlands, giving the German producer a smaller share of the total 
priceo However, in view of the alternative marketing channels and thei r 
relative importance (for instance the significance of direct pr oduce r -
butcher sales and the declining importance of the fatstock markets) dis -
cussed in Section 3o1o1p these figures can only be an average, and as 
(1) Agra Europe No. 273P 1968 
(2) Agra Europe Noo 356, 1970 
such onl y a guideo Annual average (gross) margi ns between the butchers 
buying price and the retail price are shown in Table 3o2 for Germanyo 
The sharp fall i n the margin 1968 was due to the replacement of the 
turnover tax with a value added tax, and more intensive competition in 
Table 3o2 
Tradi ng and Preparation Mar gins for 
West German Beef( 1 ~ (in NoZo $) 
1964 1965 1966 
Pri ce for ~ carcass 
including turnover tax Oo46 Oo51 
Weighted consumer price 0066 Oo73 
Gross margin Oo20 Oo22 
1967 1968 
that year. A study by the Cologne University Business Research Insti-
tute <2> found that for meat products 67o9% of the price paid by con-
sumers was derived from production costs and 32o1% from distribution 
costso 
J.1o3 Consumption Trends and Habitso 
Little information was available on the consumers' food buying 
habits9 and none specifically for beef 9 however 9 in 1958 the OoE.E oCo 
did publish the results of a survey into the type and use of retail 
Outlets <3 > which, l a though now to a large extent out of date 9 are of 
some interesto 
(1) Based on the average for seven major cities o 
(2) SchmitzpG : Die Dis tributionswege und Dis tr i but i onskosten der 
Erzeugnisse der Ernahrungsindustrie 9 Agrarwi rtshaft 0 Vol. 14 ~ 1965 0 
(3) Mossp L: The Consumer's Food Buying Habits 9 O.E.E . Co Project 
Noo 169, Paris, 19580 
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(a) Person responsible for food buying o As would be expected 
the "consumer" in the sense of the person who responds to prices, 
i ncome and all the other stimuli, turns out to be the housewife, as can 
be seen from the following table. 
Table 3o3a 
Person Responsible for Food Buying (in %) 
Germany( 1 ) Netherlands( 2) 
Lady of the house, wife of 
head of household 
Another person, female 
Another person, male 
93 
5 
2 
99 
1 
(b) Frequency of buyingo In both countries, the greater pro-
portion of meat consumed was bought on a daily basisp with only 4% in 
Germany and 2% in the Netherlands of the housewives surveyed never 
buying meat at allo 
Table 3o3b 
Frequency of Buying Meat ( i n %) 
Ger many Netherlands 
Dai ly 67 71 
Never 4 2 
The survey also found that the greatest proportion of meat was 
bought in the mornings between 9 and 12 aomo (34% in Germany and 46% 
in the Netherlands)o 
(1) 2504 housewives surveyed 
(2) 2032 housewives surveyed 
(c ) Type of Tr adesmano In Germany 77% of housewife's purchases 
of meat we r e from specialist tradesmen (butchers) where as the figure 
was only 2% for the Netherlands, where it appears , even at that stagep 
mult i ple product shops were more . commo)l o 
Schmitz (t ) gave a more detailed breakdown for Germany for meat 
produc tso 
% 
Di r ect from Producer Oo5 
Speci alist shops 56 00 
Chain stores 9o5 
Department stores 4o5 
Co-operatives 12o0 
Factory shops 17.5 
·<2) 
Prepackagi ng of meat is becoming important in all three countrie~ o 
In Germany 6% of all sales in co-ops and 10J' of all sales in chains were 
made up of self- service meat in 19640 
Under the influence of rising income, but to some extent inf luen-
ced by prices, expenditure by all income groups on meat is rising in 
Germany p particularly expenditure on high quality meatso Between the 
years 1958 - 1963 Hi x <3 > found that expenditure on meat and meat pro-
ducts had increased 27%0 Weber (4) found s~milar trends in Belgium and 
(1) OPo cito 
(2) The Economic Effects of Fresh Meat Packaging in Member Countries 
of the OoE.C . D.: O.E . C. D. Documentation i n Food and Agriculture 
Noo 68, 19640 
(3) Hix: Die Entwicklung der Nahrungsausgaben nach Verbrauchengruppen~ 
Agrarwir.tshaft Vol 14P Heft 4P 19650 
(4) op. cito 
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that between 1950 and 1965 both own price and income had a strong effect 
on consumption. 
In view of the statistics discussed in Chapter Ip these 
trends can be assumed to have continued. 
3.2 France 
3.2.1 The Marketing Chai n 
Since the main producing areas are all within 200 miles Nor th 
(Nord . ) West (Normandie 9 Bretagne and Loire) and South (Mass i f Centr al) 
of the mai n consuming area (Paris basin) the tendency has been to 
t r ansport live animals to that area. However, by 1961 a trend was 
th d t . (2) developing for more slaughter houses to be in e pro uc ion area 
and this trend has continued. 
A generalized marketing scheme for beef is shown in Fig .. 3.2 .. 
The farmer either sells his livestock direct to a butcher or a Co-
operative slaughterhouse or to a livestock dealer or a commiss i on 
agent. In practice most goes to dealers, especially commission 
agents, the proportion being about 65%, with 5% to co-·operati ve 
slaughterhouses and the remaining 30% either direct to butchers or to 
wholesale butchers (chevillards) who sell at their own wholesale meat 
markets or put the meat into one of the 35 main (central) wholesal e 
meat markets in France. Approximately half the beef in france pas ses 
through these markets, where commission agents handle the sale ., 
(1) op. cit. 
(2) Organization of the Wholesale Meat Markets in Europe, O.E C.D. 
Documentation on Food and Agriculture No. 42, Paris 9 1961. 
The next most important branch of the chain is the producer direct to 
retailer (butcher), where the butcher buys on the hoof and has it 
killed at wholesale butchery. 
Retail butchers are the traditional outlet for beef in France, 
but supermarkets are gaining prominence, and s o therefore is pre-
packaged meat antl frozen cuts. (Many butcheries did not have any 
refrigerating or cooling facilities at all, and therefore had to buy 
2 or 3 times weekly from the markets.) 
3.2.2 Margins 
( 1 ) According to "Revue des Paysans" the percentage breakdown 
of the retail price in France is as follows : 
% of Retail price 
Price to producer 51 .o 
Transport and Insurance 2.3 
Wholesale margin 6.5 
Taxes 9.2 
Retail Margin 24.9 
Retail Price 1 oo.o 
Compared with Germany and the Netherlands the French retailing 
margin is very much larger for beef and veal, and although the wholesale 
margins and taxes are slightly lower this means that the producer has a 
much smaller share of the retail price in France than in the other two 
countries. 
3.2.3 Consumption habits and trends. 
Consumption of beef and veal in France is subject to many regional 
(1) Agra Europe op. cit. 
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and socialogical differences, as was revealed by the results of the 1966 
budget study of food conducted by the Institut National de la Statistique 
Et d E . . p -. ( 1 ) et des u es conom1ques in ar1s. 
Ao Social 
The study classified households according to the occupation of 
its heado 
Table 3o4 
Per Caput Consumption of Beef and Veal according 
to Occupation of Head of Household (kg/hd) 
Farmers 
Farm Workers 
Professional 
High Official 
Off i cials 
Clerks 
Tradesmen 
Workers 
Unemployed 
Average 
Beef 
11 011 
15027 
13044 
11 041 
Veal 
6.79 
5o39 
4o90 
4o99 
4o08 
)084 
5o64 
4o75 
Income 
( 1000 francs) 
150.3 
1506 
14.4 
807 
15o9 
As would be expected the white collar groupp particularly the 
higher income categories, consumer considerably more than the averagep 
(1) Thi Nguyen Huv and Richard, D: Principaux Resultants de l'enqu~t e 
Permanente sur la Consommation Alimentaire des Francias (donn{es 
receilles ou cours de l'annee 1966), IoN.SoE oEo Etudes et Con-
juncture, Vol. 23, No. 10p 19680 
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while workers 0 both rural and urban, are belowo However, disregarding 
the professions and top officials the spread is not as great as might 
have been thoughto 
Bo Demographic 
Table 3o5 
Per Caput Consumption of Beef and Veal 
According to Demographic Area (kg/hd) 
Beef 
Agricultural Population 11 .23 
Urban Population: 
less than 1011 000 
10,000 to 100,000 
100, 000 pl us 
11059 
12. 75 
13 003 
Paris residential area 14060 
all categories 13002 
Average 12. 74 
Veal 
4o97 
4o51 
4.33 
6011 
4o89 
4.75 
Income 
(1000 francs) 
13.8 
15.4 
17 .4 
20o9 
1604 
15o9 
There is a substantial difference between average rural and 
urban consumption, but, apart from the Paris area, little divergence 
within the urban categories, despite a wider variance in income. 
c. 
( 1) 
Regional 
Table 3o6(1} 
See 
Per Caput Consumption of Beef and Veal 
According to Geographic Region (kg/hd) 
Beef Veal 
Paris area 14068 6.03 
Paris Basin 14029 3o75 
Figo 3o3 for key to regionso 
Income 
(1000 francs) 
20o5 
14. 7 
Table 306 contd. 
Nort h 
East 
Wes t 
Massif Centr al 
Sout h West 
South East 
Mediterranean 
All France 
Beef 
11049 
9o46 
11059 
11097 
14000 
120 74 
Veal Income 
(1ooo ·francs) 
5o90 14o2 
6007 11 o2 
4o35 14o1 
4o64 1506 
4o23 14o4 
4o75 15o9 
Quite wi de regional dispar a ties are evident 9 Paris and the Paris 
Basin and the Mediterranean areas having considerably higher consumption 
than other regionso The Paris Basin has only the fifth largest average 
income yet the second highest consumption, whereas the areas with the 
2nd, 3rd and 4th highes t average incomes (North, East and South- East 
respectively) have much lower levels of consumptiono The Massif, Cen-
tral, the lowest income ar ea, has a low beef consumption figure, but the 
largest consumpt i on of vealo 
D. Retail Out l ets 
The survey included a s t udy of the r eta i l outlets for food i n 
Franceo As can be seen f r om Table 3o7 most beef and veal is bought at 
the local independent butcher's s hop , with about 1o% bought at the door, 
5% at the market and about 5% in s upe r markets and the l i ke . Although 
these figures are for 19669 the small propor t i on of meat bought in 
supermarkets is surprising 9 but i s l i kely to i ncreaseo 
Table 3,,7 
Percentage Sales of Beef and Veal 
According to Type of Retai l Outlet. 
Beef Veal 
Market 5o 7 
Department s tores, multiples & 
supermarkets 4.2 
Butchers (Chain ) 2o5 
Butchers (Independent ) 77o7 
Co- operative Oo3 
Direct from wholesaler Oo2 0.2 
Direct from farmer 
Bought at Door 
Total 1 OOoO 
In a study on the effect of the type of outlet on the price of 
( 1 ) goods bought there Lecelle found that for meat, independent butchers 
shops were cons i derably dearer than large stores and supermarkets (in 
the Paris region)p which were in t urn dear er than co-operatives and 
marketso The effect was even more mar ked with beef specifically 
depending on the cut. 
Using ·t~e results of the 1963 budget enquiry L'Hardy and 
Villeneuve( 2) fitted Engel curves of different types to obtain income 
(1) Lecelle: Dispersion des Pri x .de Detail de Certains Produits Ali-
mentaires dans !'Agglomeration Paris i enne, I.N.SoE.E. Etudes et 
Conjunctur~Vol. 22, No,, 10p 1967. 
(2) L'Hardy Po and Villeneuve A: Le Comportement des Consommateure 
d'apires L'enquete "budgets de famille" de 1963 0 LN.S.E.E. 
Etudes et Conjuncture, Volo 23, Noo 10, 19680 
elast i cities for different products (consumption measured as expenditure)o 
For the total non- agricultural population of average income {6000 Fo) 
they found i ncome elasticities of Oa46 and Oo56 for beef and veal 
respectively 0 Howe ver p di fferences became obvious when the various 
categor i es of the budget study were analysed separatelyo 
Table 3 08 
Income Elas ticiti es Associated With 
Dli. f f erent Income Groups 
Beef Veal 
Unemployed Oo45 Oo72 
Salary Earners Oo38 Oo69 
Farmers & self employed Oo46 Oo45 
Offic i als Oo41 Oo36 
Agricultural Populat i on Oo73 Oo77 
Response to income charge is highest within the agricultural 
population and lowest for salary earners for beef 9 with a much wider 
variation for vealo 
Table 3o9 
Income Elasticities Ass oci ated With 
Different Demogr aph ic Groups 
Beef Veal 
Rural Communities Oa56 0066 
Small towns Oo67 Oo79 
Large towns Oo37 Oo57 
Paris area Oo40 Oo53 
It is obvious that response to income becomes less the more 
urban the ar ea (and generally the hi gher the income of the inhabitants) 
becomes 0 Both sets of results imply that any income change will pro-
duce much greater increases in expendi ture on beef and veal among the 
lower income gr oupso 
Despite i nflation consumpti on of beef and veal has i ncreased 
greatly i n Fr ance since the war (see Chapt er I )o Two factors seen to 
have been i mpor tant(1 ) - the i ncreasing purchas i ng power of the lower-
income groups 9 and the increasing trend t owards ur banization of the 
populationo As was seen above, urban populati ons eat more beef and veal, 
and the i ncome response of lower income gr oups is largesto 
3o3 ltaly 
3o3o1 The Mar ke ti ng Chain 
The I t al i an far mer either sells his animal on the farm to a 
dealer or br oker (about 40% of animals are sold i n this way) or takes 
them to a small farm or a larger local mar keto There they are either 
slaughter ed or taken to the larger citieso The nor mal retail outle t 
is the butchers shopo Who lesale meat markets 0 most ly located ne xt t o 
publ i c slaughterhous es 9 account for 20% of the beef trade in Italyp 
the most i mportant be ing those i n Milan 9 Rome and Genoao Many butchers 
have tended to by- pass the wholesale meat market 9 but i n the larger 
cent r es the trend is fo r re t ailers t o make increased use of the whole-
sale markets o Tr ading is usually between purchase r and seller ( in 1960 
of 224 seliers at Rome , 159 were wholesale butchers and only 65 were 
agents (2) 0 
(1) Confederatio~ Nationale de l ' El evage; Bul l etin Noo 947 9 19690 
(2) OoEoC oDo DoFoAa Noa 42 opo cito 
[ 
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30.302 Margins 
Retail margi ns for beef and veal are similar to those for Germany 
and the Netherlandsp but taxes are highero The producer receives 6605% 
of the retail priceo 
Price to producer 
Transport and i nsurance 
Who lesale margi n 
Taxes 
Retail Margin 
Retail pri ce 
30.30.3 Consumption Tr ends and Habits 
6605 
1 06 
609 
805 
16 05 
1 OOoO 
Accordi ng to the 1958 OoEoCoDo study (1 ) housewives represented 
75% of the meat buyers, and 5.3% of them purchased meat daily or several 
times a weeko As Table .3010 shows the bulk was bought from independent 
butcherso 
Table 3 o1 0 
% of Meat bought at differ ent retail outlets in ltalyo 
Independent 
Butcher 
95 
Mult i ple 
Shops 
Co- operatives Street No 
Tradesmen answer 
1 .3 1 
Beef consumption has increased dramat i cally i n Italy since the 
war, the mai n factors being r apid i ndustrial expansion, par t i cularly in 
the North 9 and consequent r apid growt h i n i ncome, which grew at a 606% 
compound rate between 1949 and 196.30 Regi onally 9 meat consumption like 
income, is low in the South where more beef from lar ger animals is eaten9 
whereas in the North, veal represents a larger propor t i on of consumptiono 
CHAPTER IV 
A DISCUSSION OF THE MODELS AND DATA TO BE 
USED IN THE ANALYSIS 
4o1 Specificat ion of the Modelo 
Classical demand theory states that the quantity of a product 
consumed by an individual consumer is governed by its price 9 the price 
of competing products or substitutes, income, and several other factorsp 
harder to definep such as change in tasteo Market demand 0 the aggre-
gate of each individual consumer's demandp should logically be deter-
mined in exactly the same wayo Wold (1 ) states "The conclusion that we 
are actually concerned with a case of unilateral dependence (of demand 
on price) is seen to be quite general 9 applyi ng to any ordinary retail 
marketo If we turn to a wholesale market 9 on the other hand 9 the 
situation will be somewhat different o Here the groce r may be in a 
position to ba~gain with the pr oducer about the pri cep by offering to 
buy more if the producer reduces the pri ce ooo in other words the uni -
lateral dependence of demand on price is liabl e to be blurred by a 
tendency to bilateral interdependenceo" Si nce the statistical analysis 
of the present study is wholly concerned with consumer demand (at the 
retail level) it may be concluded t hat we ar e qui t e justified in ex-
(1) Wold 9 H; Demand Analysis 9 Wi ley 9 Ne~ York 9 195 
press i ng quantity demanded (consumed) as a function of all other factors 
concerned viz 0 pricep pri ce of substitutes and i nc omeo 
Howeverp there i s a complication wi t.h an agr icultur al commodi ty 
such as beef p which precl udes the unequi vocabl e acceptance of this 
hypo t hesiso If s upply of a commodi ty can be varied l i ttle - or not at 
all - duri ng the peri od of observationp and if t her e i s a cons t ant 
relat i ons hi p be tween consumption and supply p t hen i t i s l i kely that 
the causal directi on is reversed and it i s t he price which adjusts to 
the level of cons umpt i on (or supply) p r ather t han the classical case 
stated beforeo Agr icultural produc s are r egar ded as fall i ng into 
this category of pr oducts where supply i s "predetermi ned"o Thus many 
studies on thes e products estimate demand by expr essing pri ce as a 
function of quantity and incomeo The accept ance of this vi ew with 
regard to the EoE.Co is compli cated by two main factorso Fi rstlyp 
there is the pri ce support sys tem di scussed i n Chapt er Io The guide 
price fo r E. EoCo producers is mai ntai ned at t he leve l set f o a 
particular season, by vari ous means, and as sumi ng t hat pre par a ti on and 
distribut i on margins re pr esent a r elatively constant part of the pr o-
ducer price, the r eta i l price , "f not actually " predetermined" is 
certainly not abl e to adjust f reely to the leve l of s upply o The 
position is further compl ica ted in t ha t r egul at i ons (and facil i ties) 
are available t o enable storage of beef and veal duri ng peri oqs of 
( 1 ) falling price , i n an attempt to keep it at its guide level o The 
second complication i s related in par t t o the f irs to If consumption 
(1) Although not used recentlyp l ar ge quantiti es of beef were bought 
and stored by the S. I oEoBoV. i Fr ance in t he early 1960 1 so 
is to be r egarded as predetermined because s upply i s predeterminedp 
ne t trade mus t be uni mportantp or at least changes in net t.rade must 
not affec t consumption in an appreciably di fferent way than changes in 
supply 0 HoweverP many countries of the EoE.C o are large importers of 
beef and veal p and all have a large trade in bo t h livestock and meatp 
wttlch can be shi fted qui ckly and eas i ly across boundari es which ar e 
(relatively) close t oge ther o Impor s f r om t hi r d c ount ries can be 
manipulatedp under EoE.Co regulationsp accordi ng to the market con-
ditions pr evailing in the i ndividual c ountr i es and can be ( and are ) 
adjusted at any t i meo 
The cho · ce of the peri od of observa ti on can also effect t he 
direction of casual i tyo It is unlikely that in a period as short as 
a month there will be any significant adjustment of price to quantityp 
especially if re t ailers attempt to maintai n some degree of uniformity 
in their prices, and if short term s t orage is availableo This is 
particularly the case wi th supermarkets on mul ti ple outle t s and al-
though the tradi tional European butcher has bought dai ly at t he markets 
and had little or no storage capacityp t here has been a tendency in 
recent years for thi s t ype of marketing t o dec l i ne o If he time per iod 
is extended to a quarterly one, i t i s mo re difficul t t o ascertain i n 
which direction demand i s deter mi ned o Annua l ly p it · s almost certain 
that, for the aggregated market p cons urnp t ' on i s pr ede termined and pri ce 
is the dependent vari ableo 
The complicat ions mentioned above are not uni que p but this s tudy 
had one stricture placed upon i to A grea t deal of the data used in the 
analysis did not exist in New Zealand befor e t hi s study was carried outp 
and exists he re now only through the generos i ty of many people and 
organisat i ons i n Europeo Not surprisinglyp of coursep it was imposs-
ible to obtai n all the data required; hence i n many cases i t was 
s i mply no t possible to estimate the model hypothesi zed for that 
si tuation 0 This will be discussed in mor e de t ail in the count;ry chapters 
of results which followo 
Two basic models were used, which will now be presented and 
discussedo 
D + u 
n 
Model I 
where ~ = consumption of beef percaput 
Pb = veal (deflated) price of bee f 
p 
= veal price of pork p 
y 
= veal income pelr head 
and o2 ooo D. ooo D are seasonal dummy vari ablesp 1 n n = 12 for the 
monthly observations and , , n = 4 for quar terly obselrvat i onsp which t ake 
the value one for the i th month and zero for all other monthso There 
is no variable specifi ed for the first month/quart er (to avoid an exact 
linear relationshi p between the constan t term (a) and the dummy variables) 
therefore the coefficients of the dummy vari ables measure the demand 
shifts relative to January or January~Marcho 
u is the random error termo 
Constant elasticity i s assumed and t he model is t hus estimated 
in logarithms by ordinary leas t s quareso The coefficients b1 P b2P b3 
are therefore the elasticities of beef p pork with respect to beef, and 
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. t• l <1 > Anc ome respec i ve y o The usual assumptions are made with regard to 
I O; or t here is no systematic relationship be tween any of t he 
explanatory variables and the error term 1 or between the explanatory 
variables themselves o (The credibility of this assumption wi 11 be dis-
cussed later ) o 
The pr ice of only one other competing meat9 namely pork9 is used 
as an explanatory variableo The European meat marke t has traditionally 
been shared between two meats 9 pork and beef 9 t he former dominant in 
the northern countries and the latter d ominant i n the sou t ho For this 
reason the prices of these two meats are used 9 however the recent (since 
1960) upsurge in poul try~meat consumption $) which as noted in Chapter I, 
has meant t hat t hi s meat 9 although still minor by compari son 9 must be 
considered a fac tor in demando Unfortunate ly 9 little data was available 0 
particularly on pri ce, and it could be included (without resounding 
success) i n only a few equationso It. must be assumed that t he variables 
included explain most of the demand f or beef over t he per iod covered 9 
but no study can quantify every fac tor involved o One important factor 9 
already mentioned 9 which has had a large i nfluence especially in Italy 
and France 9 is the rapid urbani zat i on of the population 9 with its con~ 
sequent increase in the desire fo r higher quality meato The data has 
been corrected for population gr owth 9 but no changes in di s t ribution 9 
or change of taste - the other grea t i nt angi ble ~ could be allowed foro 
(1) if log q = a1 bq P1 + oo• 
then log a 
log P = a1 
1 
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The usual way of allowi ng for effects such as these is to include a 
trend variabl e (usuallyp but not always 9 linear)P but this variable i s 
open to such subjective interpretation that the technique was considered 
of little meri t, and was not used o 
The model discussed above was not considered adequate for ex-
plai ni ng demand measured annually o Not only was it thought 9 as men-
tioned be fore 9 that quantity cons u1 ..ed was predetermined within a year 
(and price there fore dependent on quantity) but it was felt that demand 
for beef would p more logically 9 be simultaneously determined with the 
demand for pi gmeat 9 i n a mar ket i n which the two meats account fo r 
approximately equal shares. (No data was available for testing this 
latter hypothes is at the monthly leve l . ) The system adopted was simila~ 
to that of Br ei meyer(1 ) and was tested at both t he quarterly and annual 
level 9 by the use of Indirec t Least Squares o The Model was : 
Model II 
Cb = ab + b11 Pb + b12pp + b1 .3 y + ~ 0 0 0 ( ) 
c = a + b21 Pb+ b22 pp + b23 Y + up 0 0 (2) p p 
where symbols are defined as befo reo 
The sys t em i s j us t i dentif ied - the number of prede t ermined 
variables excluded (from each equation) is equal to the number of 
endogenous variables less one (2 ) - hence we cane press these structural 
(1) Breimeyer 9 ijoF.: Demand and Prices fo r Meat Fae ors - Influencing 
their Historical Devel opment 9 U. S. D. A. Technical Bul le ti n No o 1253 
Washington 9 19610 
(2) One prede termined var i able (a cons umption variable) is e eluded 
from each equation, and t he r e are two endogenous ariables (the 
two prices) in each o 
equations i n thei r r educed form: 
Pb = ab + B1 Cb + B12 Cp + B1.3 y + v b 0 0 0 (3) 
p 
= a + 821 Cb + B C + B 
y + v 0 0 0 (4) p p 22 p 2.3 p 
wher e t he structural parameters are given by the following r elationshipso 
B 821 b11 
22 
b21 = ._,.,, = 822 B11 - B12 821 n 22 811 - 812 821 
b12 = -
812 b22 = 
811 
822 B1 1 -B12 B21 822 811 - 812 821 
b1.3 = 
812 82~ - B22 812 b2.3 = 821 81~ - B11 82~ 822 811 - B12 821 822 811 -B1 2 821 
For t he quarterly version three seasonal dummy variables 
fined as bef ore) were added giving the structural equationso 
+ ~ 0 0 0 (5) 
Cp = dp +bu pp+ b22 pp+ b23 y + b24 D2 + b25 D.3 + b26 D4 
+ up o o o (6) 
and their reduced forms : -
Pb = ab + B1 1 Cb + B12 Cp + 81 .3 y + 814 D2 + B15 D.3 + B16 D4 
+ ub o o o ( 7) 
pp = ap + 821 Cb+ B22 Cp + 82.3 y + B24 D2 + 825 D.3 + B26 D4 
+ u p 
where b11 P h12P h13 P h21 P h22P b23 det er mi ned as before 9 and: 
(de-
740 
b15 = 
812 822 822 8J.i b25 = 
8
2j 812 - 811 82:2 
822 811 812 8 21 
822 811 - 812 821 
b16 := 
812 826 822 
816 b26 = 
821 816 - 811 826 
822 811 812 821 
822 811 ~ 812 821 
The r educed form equat i ons were estimated us ing ordinary least 
squares 9 linear i n logari thmso 
The coeff icients of the reduced form equat i ons give the pri ce 
fle x· bilities but it is emphasized that the reciprocal of t hese flexi~ 
bi lities gi vep only in a s pec i al case(1 }o t he el asticities of the var= 
iableso The reciprocal of t he price fle i bi l ity for beef (1/811 ) 
equals the price elast i ci ty for beef (b11 ) only when 812 and B21 are 
zero 9 that is 9 only when there are no cross eff ec ts between beef and 
porko s · milar ly with all other coeffi ci en So 
4o1o1 Statis tical Tests 
The usual range of stat i sti cal tests are given ioeo t he multiple 
correlation coeffic i ent (12) whi ch s hows he pr opor i on of the variance 
expl a i ned by the equati on ; the F t est whi ch t ests the signi f i cance of 
all the variabl es t ogether ; and the T test which measures the signif i~ 
cance of each indi vidual ariabl e (St andard err ors a e given in br a ckets 
under each coeff i ci ent)o 
In addition9 simple corre lations be tween expl anat ory variables 
ar e given where r elevant 9 t o provide evi dence of t he presence or other-
wise of multicoll i nearity (bias caused by constant relati ons hi ps between 
independent variables 9 which violat es one of t he assumpt i ons of least 
(1) See Houckp JoPo: The Relati onship of Direct Pri ce Flexibil i t ies to 
Di r ect Price Elast icit i esp Journa l of Farm Economics 9 Vol 47 9 Noo 
.39 19650 
s quares)
0 
Al s o given i n most cases i s the Durbi n~Watson d statistic 
n d .... A' 
- >~ 
t = 2 
where ut ( t=1P •••• n) denot e the residuals from the fitted equationp 
which tests for auto orrelation - the problem which occurs when 
success i ve di sturbance terms are not seri ally i ndependent 9 which 
violates the E(utout+s)=O condition of least squares estimationo The 
most common cause of non- random di stur bances of this kind i s an excluded 
variableo 
The Durbi n- Watson Statist i c obtained was tested in the following 
way, using table values of d (dL and du ) taken at the 1% level : 
(i) d .. ~. dL posit i ve autocorr elati on 
(ii) 
(ii i ) 
(4 - d) . ..::. dL negative autocorr ela ion 
d ; · d no positive autocor relation 
u 
(4 - d) : • du no negat ive autocorrelati on 
d "-"., d 
,;' u i nconclus i ve test 
dL ·,,·· (4 - d) ~:~ du i nconclus i ve t est 
4o2 A General Note on the Data 
The main source of er ror in any study, assuming correct spec i -
ficationp is the ·data used , and t h i s work has not escaped this pr oblemo 
Apart from the structural limi tati ons, already ment i oned, i mposed by 
the data, there are a number of further di ff icult i es aris i ng from the 
data used in the analysiso 
(a) .l!riceso Although re tail pri ces were available for all 
7.6o 
countri es for most they were availabl e only as pri ces fo r different 
cuts and not f or t he meat as a whole o It was difficult to know whether 
t o accept the price of a certain cut as i ndi cative of the price of beef 
or por k as a whole or whether to average t he prices of all cuts i n some 
way 0 Strict ly 9 an average of all pr i ces weighted by the proportion 
of consumpti on of each cut should be us ed 9 but i n no case was any 
informat i on available on the relat i ve populari ty of di fferent cuts of 
meato In vi ew of this 9 the price of a cut was s elected as a "represen-
tative" cut 11 usually because it was i n t he medi um price rangep and used 
in the analysi so When i t was possible to c ompare t hese r epresentat ive 
prices with prices obtai ned by authoratative sources by (pr esumably) a 
weight i ng pr ocedure 9 it was found the coefficients obt ained were 
remarkably simi laro (If a reliable average pri ce was available, it was 
used in preference to the "representative" price )o 
(b) 1ncomeo Ge t ting a r eliable and logical measure of i ncome 
is always a problem i n studies of t his t ype o The usual pract i ce where 
actual di sposable i ncome data i s not ava i labl e in aggregat e (which is 
almost never) is to measure i ncome as some func i on of t he nation 9 s 
income per heado This approach poses s ome ques tions p not t he least of 
which isp does an i ncr eas e i n the countries wealth, as measured say by 
Net National pr oduct p necessarily have any effect on the consumption of 
beef o I t may well have none 11 but his does not mean t hat a pers on 9 s beef 
consumption is not changed by an increase i n i ncome o Another problem 
with this type of data is that it is s eldom ava i labl e on any but an 
annual basiso These two factors pr ompted a search for some i nc ome 
variable (or proxy variable) which would (1) genui ne ly reflec t changes 
?Va 
in consumer i ncome and (2) whi h would be available (at leas t) 
quarterly o The choice fell on hour l y or weekly wage r atesp per persono 
A c ompr ehensive se r i es of these wage rates is published by the Inter-
national Labour Offi ce(1 ) 9 Geneva; and t his was the main source of the 
da ta 9 although national statistical publ ications were used in some 
cases o Comparisons betwe en the r esults gai ned from using this type of 
data and re sults us i ng the more conventi onal var i ables will be shown 9 
where available 9 i n succeeding chapterso 
In cases where the desirable series of aggregate · income was 
not avai lable fo r the mon thly or quar t erly analyses, Ql1 assumption of 
linearity within years (or quarters ) was made, and the following re-
s trictions coul d then be der ivedo 
q2t 
q2t 
q t 
where 
- q t = q3 t - q2 t 
- q1t = q4t ~ q3 t 
y 
+ (q2t - q1 t. ) ~ -1::1 
4 
y 
= income i n year 2 t 
q1t 0 q2t o q3 t o q4t = i ncome for quar t ers 1 to 4 of year 2 
Yt_1 = income in year 1 
Sol ving for q1 9 q2o q) and q4 we obtain ~ -
( 1 ) 
q1t -
q2t = 
q3t = 
= 
L 
10 
.1 
10 
1 
~ 
10 
.1 
10 
(Yt + .1 y ) 2 t~1 
(2 yt + 1 y t - 1 ) 
2 
(3 yt 
.1 y t -1) 
2 
Bulletin of Labour Stat1's t 1' s I L O Ge neva qua~terly p 0 0 0 • • 9 • 0 
• 
Adjusting the equation to replace Yt_1 with (4x) q4 t _1 so that 
obser va t i ons for one year may be linked to the 4th observation of the 
pr ecedi ng year gives :-
1 
q1 t = 1o 
= 1o 
1 
q t = 1o 
1 
1o 
(yt - 6q4t - 1) 
(2 yt + Zq4t-1) 
(3 yt ... Zq4t-1) 
(4 yt 
-
6q4t - 1) 
Si mi lar restrictions for breaking quarterly observations down 
into monthly obser vations gave the equations :-
Qt-1 Qt 
M1t = -r- + G 
M2t 
1 Qt = j 
M3 t 
Qt 
- Qt-1 
= -2 6 
and 
Q M 
+ ,i t -1 
M1 t = 6 2 
M2t = .1 Qt 2 
Qt - M 
M3 t 
3t-1 
= -2 2 
where M w months 
Q = quarters 
subscripts as before 
S i milar reasoning was also used to connect calendar years to June 
years (necessary for the annual mode l s ) by breaking down i nto half years 
and then recombini ng as June yearso 
Where it was requured to convert the wage proxy for income from 
quarterly to montnly 9 a simple linear extrapolation was used, as these 
were not measured in aggregateo 
(c ) Consumptiono Retail consumption was defined as production9 
net of trade and charges in stocks, expressed on a per caput basiso 
• 
5o1 The Data 
5o1 o1 Pri ce 
CHAPTER V 
ANALYSIS OF THE DEMAND 
FOR BEEF AND VEAL IN GERMANY 
Price data for the German Analysis was obtained from 
"Agrarwirtshaft" (published in Hannover monthly by the Institut 
f&r Landwirtschaftliche Marktlehre der Universit~t G8ttingen and 
others)o Composite series for beef and pork were only available from 
1959 onwards, so the prices for two cuts were selected as representative 
to enable the analysis to go back to 19520 Prices were deflated by 
the Consumers' Price Index published by the International Labour 
Organisation in their Bulletin of Labour Statisticso 
5.,1 o2 Income 
Two sources were used for per caput income datao For the 
monthly and quarterly analyses series were developed from quarterly 
figures on gross income published i n "Agrarwint shaft'' (converted to 
monthly data by the procedur e outlined in Chapter IV)P and for the 
annual analysis figures on National Income for Germany supplied by the 
Statistiches Bundesamt, Weisbaden were used o 
I 
5o1o3 ~onsumption 
Monthly 0 quarterly and annual f i gures for the cons umption of 
beef 9 and veal i n Germany were suppl i ed by the Bundesminis terium f&r 
Ernahrung 0 Landwintshaft 9 und Fo r s teno Unfortunately 0 similar data for 
pigmeat consumption could not be obtained and t herefore Model II could 
not be estimated with quarterly datao However, data fo r pigmeat con-
sumption annually was available i n the European Communities' 
"Statisti que Agr icole" P so that the model could be estimated on an 
annual bas iso 
5o2 Resul ts 
For Germany 0 data was ava i lable fr om January 1952 to June 1969 
(210 obse rvat i ons ) 0 quarterly for the same period (70 observations) ; 
and annual data f r om 1955 to 1968 was also used (13 observations)o 
5o2o1 Results of the Monthly Analysis 
The results of estimating Model I with mont hly data are shown 
in Table 5 o1o 
The time peri od available was an es pec i ally long one 0 particu-
larly for estimat i ng a const ant elast ici ty equation, s o i t was decided 
to split it as well using the total length availableo It was appro-
priate t o do s o in 1959 as by this time a ll affects of t he war were well 
and truly ove~. with income starti ng t o i ncrease rapidlyo It also 
coincided with the avai labil i ty of mor e compr ehens ive datao 
Equations 5o2 o1 and 5o2o2 cove r t he whole peri od 1952 - 19690 
They yield di rect pri ce elasticities of - Oo274 or beef and - Oo383 for 
beef and veal combinedo This suggests that veal is proportionately more 
Equation Period Dependent Constant 
Variables 
5 . 2 . 1 
5 . 2 .3 
5 . 2 . 4 
5 . 2.6 
1952 I - Cb 
1969 VI 
1952 I - Cb+v 
1969 VI 
1959 I - Cb 
1969 VI 
1959 I - Cb+v 
1969 VI 
1959 I - Cb 
1969 VI 
1959 I - Cb+v 
1969 VI 
3.618 
4 . 254 
5 . 486 
Table 5.1 
Results of German Monthly Demand Model I - II Seasonal Variables 
Pb1 ( 2 ) Pb2 Pp1 Pp2 Y s1 S2 s3 s5 S6 S8 s9 s11 
-0 . 274 
(0.115) 
** 
- 0 . 383 
(0 . 105) 
-0 .4~;" 
(0 . 104) 
-0.511' 
(0 . 100 
** - 0.491 
(0 . 101 ) 
** -0.565 
(0.097 
0.185* 
(0 . 068) 
** 0 . 175 
(0 . 063) 
o.15if 
(0.065) 
** 0.159 
(0 . 063) 
** :01 * * * 0 . 619 - 0 . 12l:S - 0 . 039 - 0 . 029 - 0.050 -0.019 0 . 021 
(0 . 033) (0.020) (0 . 020) (0 . 021) (0 . 021) (0.021) (0 . 021) 
** ** 0 . 583 - 0.121 - 0 . 019 -0.013 - 0 . 039 - 0 . 012 0 . 024 
(0 . 030) <o . 013) (0 . 018) (0 . 019) (0 . 019) (0.019) (0.019) 
* 0 . 047 
<o . 021 ) 
0 . 03~ 
<0 . 019) 
o . o~t 0.010 -0 . 03~ 0 . 007 0.947 
(0 . 021) (0.021) (0 . 020) (0 . 020) 
o.o:!l;* -o.ooo - 0.024 0 . 020 0 . 945 
(0 . 019) (0.019) (0 . 019) (0 . 019) 
** ** ** ** •• 0 . 502 -0.147 - 0 . 057 - 0 . 053 - 0.087 - o . o4d' 0 . 012 0 . 015 o.o4if o.ooo -0 . 074 0 . 012 o . 896 
(O . 041 ) (0 . 019) (0 . 019) (0 . 019) (0.019) (0 . 019) ( 0 . 019) (0 . 019) ( 0 . 019) (0 . 019) (o . 019) (0.019) 
*"' ** * • "'* * 0 . 501 - 0.138 - 0 . 038 - 0 . 035 - 0 . 070 - 0 . 037 0 . 019 0 . 013 0 . 044.* - 0 . 007 - 0 . 064 o . ooo 0. 896 
(0 . 039 (0 . 018) (0 . 019) (0 . 019) (0 . 019) (0 . 019) (0 . 019) (0 . 019) (0 . 019) (0.019) <0.019) <0 . 018) 
* ** ** ** ** ** ** ** ., 0 . 13~ 0 . 543 - 0 . 145 - - 0 . 056 - 0 . 091 - 0 . 053 0 . 007 0 . 012 0 . 044 - 0 . 012 - 0 . 076 - 0.009 o . 897 
(0.075)(0 . 040) (0 . 019) (0 . 019) <0 . 019) <0 . 019)(0 . 020) (0 . 020) (0.020) (0 . 020) (0 . 020) (0.020) (0 . 019) 
• *"' ** ** ** ** ** •• 0.111 0 . 551 - 0 . 137 -0 . 039 - 0 . 038 - 0 . 076 - 0 . 043* 0 . 013 0 . 010 0 . 047 -0 . 021 - 0.067 0 . 003 o . 896 
(0.072)(0.038) (0.018) <0 . 019) (0.019) <0 . 019) (0 . 01.9) (0 . 019) <0.019) (0.019) (0.019) (0.019) (0.018) 
Pb1, Pp1 
Pb2, Pp2 
Cb 
Cb+v 
Prices of cuts as "representative" price 
composite prices 
consumption of beef only 
total consumption of beef and veal 
( 1) Superscript *"' .;.eans test significant at 1% level 
II 
" • " " II 5% II 
(2) As the model was estimated linear in logarithms, the coefficients 
are also the elasticities. 
82. 
F 
** 
** 
** 
** 
** 
** 
price r es pons i ve than beef as only relatively s mall quant i t i es of veal 
are eaten in German,y o The opposite appl i es to the cross and income 
elasti it . es whi ch are slightly less when veal cons umpt · on is added to 
beef consumpt i on o The equations give a cross price elas t ici ty with 
respect t o por k of +Oo17 to +Oo18p i mplyi ng that por k is a weak sub-
stitute fo r beef 9 and an i ncome elas t icity of between +Oo58 and +O o62o 
All the elas tic i t i es are low, but this is not unexpected i n the short 
run o The seasonal dummy vari ables s how two disti nc shi ft s in demand 
during the year. The e is a large s hift i n Febr uary, followed by a 
general fall i ng away unt i l July p when he trend revers eso 
Statist i cally t he equations are h ·ghly signi f icant o All 
coefficients (excl udi ng the dummy variables) ar signi f icant to the 1% 
level 9 as i s the F t es t 9 and t he mul tiple corre lat i on coeff i cients 
(R2) are hi gh a t Oo947 and Oo945o 
W en t he analysis is conf i ned to t he las t en years, some 
differences ccuro Equations 5o2 o3 and 5o2o4 were est ' mated using the 
same var · ables as equations 5 o2o1 and 5 o2o2o The gene a l e f fect was to 
increase considerably the di ect price elasti c . t ies hile the cross and 
income elast i cities become mu~ less 0 The pr ·ce e astici ty of 
demand fo r beef using Cb as he dependent va · abl r ises from - 0.2 4 
to - 0 .493, and us i ng Cb+v as t he dependent ariable there is an i ncrease 
from - Oo383 t o - 00572. I n ome e as ici t i es dr opped r om around +O o6 to 
around Oo5 while cross ela~tic i t · es fe l l f om +O o18 t o +O o16 o The 
implicat i on is that i nc ome is becoming a less ' mportant factor i n German 
beef demand 9 but pri ce i s at the same t j me bec omi ng much more importanto 
Agai n the price elas t icity fo beef is higher when bee f and veal e 
combinedo 
I n Equat i ons 5o2o5 and 5o2 o6 the representative price variabl es 
Pb1 and Pp1 are r eplaced by series made up of composit e priceso They 
are included as a check on the use of the price of specific cuts 
instead of attempt i ng some form of averagi ng - either weighted or 
simple average . The equat i ons yield price elasticities for beef almos t 
exactly t he same 5o2o1 to 5o2o4o Sl ight d i fferences show up in the 
cross elast i city with pork (which is slightly less than before) and the 
income elast i city (s lightly greater) but gener ally they confirm the 
earlier anal ysiso 
Overall the monthly analysi s indicates tha t 
(1) the elasticities for Ger many are lower than would be 
expected 9 even in the short runo 
(2) The influence of beef price on demand has become more 
pronounced since 1952 9 particularly over the last decadeo 
(3) The i nf l uence of bo t h pork pri ce and income on the demand 
for beef has become less over the periodo 
The dramati c i ncrease i n the consumption of chicken i n Germany 
over the last decade was noted i n Chapter Io Whether thi s has been a 
factor in the development of the demand for beef is not clear (it could 
have 9 for instance 9 increased a t the expense of growth in the traditional 
meat (pork~but it was considered that chicken should be 9 if possible 9 
included in the analysiso Chicken pri ces were only available f rom 
January 1959 9 and the results of their inclus ion as an explanatory 
varia~le in Equations 5o2o5 and 5o2o6 are shown in Table 5o2o 
Both the equations . are highly s i gnif icant and all coefficients 
Table 5 .. 2 
Results of German Monthly Demand Model I -
with Chicken Price as an additional Explanatory Variabl~1 ) 
Equation Period Dependent Constant Pb2 Pp2 Pc y 
Variable 
5.2 .. 7 1959 I Cb -o.3ff •• -o.2t's* o.4~t 4.741 0 .. 394 
- 1969 VI (0.112) (0.125) (0.105 (0.060) 
5.2.8 1959 I Cb+v 5.164 -0.4~6 ** -o.2fo* 0.434 0.373
(0.108) (0.121) (0.010) (0.057) 
... 
( 1 ) Equations estimated with the 11 seasonal dummy variables, 
the coefficients of which have been omitted from this 
table. 
R2 
0.902 
0.903 
F 
** 
** 
00 
V1 
0 
are a l so s i gni ficant to 1% i ncl udi ng the cross price elast i city for 
chicken 0 Howeverp its introduction has effected considerably the sizes 
of t he other elastici t i eso The size ( - 00270) and sign of the chicken 
cross pric~ elasticity suggests that it is a rather strong complement to 
beef 9 whi ch possibly explains t he lar ge reduction i n the beef price 
elasti city 0 but the doubling of the size of t he pork cross elasticityp 
and the dec~ease in the i nfluence of income when chicken is included 
are more puzzling o It is possible that chicken itself has a strong cross 
effect with por k (as suggested above ) but lack of data on chicken 
consumption prevented testing of this o 
5o2o2 Resul ts of the Quarterly Analys i s 
The quar t erly analysis was carri ed out in similar fashion to 
the monthly analys is o The resulting elasticities are shown in Table 
5o3o They tend to conform to those of the previous section although 
as expected for the larger peri od of observation 9 the elasticities are 
all larger o The di rect price elasticity for beef and veal combined over 
the whole period considered has become - Oo508 (cf o - 00383) 0 with a cross 
elasticity (pork ) of Oo252 (Oo175) and an i ncome elasticity of Oo644 
(Oo583)o When the number of years considered is shortened to the last 
decadep there i s again a reduction i n the influence on beef demand of 
pork price and income and an enhancement of the influence of own priceo 
The direct price elasticity has risen as high as - Oo704 ( ~f o -00505) 
when the composite price of beef and por k are used i n t he estimation of 
Equation 5o2o14o 
The excluded seasonal variable was in this case the 4th quarter0 
87, 
Table 5.3 
Results of German Quarterly Demand Model I 
Dependent 
R2 Equat i on Period Variable Constant Pb1 Pb2 Pp1 Pp2 y s1 s2 S3 F d 
2.162 -0.405 •• •• •• •• ** 5.2.9 1952 I - Cb 0. 253 0.679 -0.049 -0.050 0.011 0. 945 0.516 
1969 II (0.155) (0 . 089) (0 .045) ( 0. 015) (0 . 016.) ( 0.016) 
5.2.10 1952 I - Cb+v 2.803 -o . 5t>~ 0 .25~ •• 0.644 •• • •• -0 . 037 -0.030 0.015 0.949 0.637 
1969 II (0.135) (0 . 077) (0.039) (0.013) (0 . 013) ( 0.014) 
•• •• • • ** -0 .~' •• 5.2 .11 1959 I - Cb 3 . 954 0.1 73 0.514 -0 .043 -0.057 0.003 0.924 1.700 
1969 II (0 . 094) (0 . 058) (0.037) (0 . 010) (O.OfO) (0.01 o) 
•• •• •• •• •• 5.2.12 1959 I - Cb+v 4.298 -o.~~ 0.1 82 0. 510 -0.034 -0.037 0.010 0.925 1 .688 
1969 II (0.089) (0.056) (0 . 035) (0.010) (0 . 01-0) (0.01 o) 
• • • •• 
-0. o"t>~ •• 5.2.13 1959 I - Cb 3.990 0.174 0.571 -0.037 -0.054 0.003 0.931 1.804 
1969 II (0.096) (0.067) (0.035) (0.010) (0.010) (6.009) 
** ** •• 
•• 
•• ** 5.2.14 1959 I - Cb+v 4.397 -0.704 0.169 0.582 -0.027 -0.034 0.009 0.935 1. 901 
1969 II (0.088) (0.062) (0.039) (0.009) (0.009) (0.009) 
and t he coefficients of the dummy var iables show that there is a sig-
ni fi cant (s t at i stically) and large s hift in demand in the first and 
second quarters as compared with the four t h quarter (of the same year)o 
In other words over the per i od covered there was 9 dur i ng each yearp 
signi fi can tly more beef consumed in the las t two quarters of each yearo 
than i n he f irs t two quarters 9 and this was attribut ed by the me hod 
of analysis adopted 9 to purely seasonal factors (eogo temperature)o 
The i mple correlations be ween the variabl es used i n the ana-
lys is do not s ugges t mult icol l ineari ty o Mild correlation of beef and 
pork pri ce wi t h i ncome (Oo74 and Oo69) for the whole t i me peri od is con-
siderably reduced (Oo23 and Oo61) when the per i od is shortenedo The 
Durbin-Wats on St atistic shows that autocorrelation is present in 
equations 5 o2o9 and 5o2o10 whereas 5 o2o11 to 5 o2o14 have no autocor re-
lat i on at the 1% levelo Comparison of ac tual ad es timat ed beef con-
sumpt i on (F igo 5o1) shows that the f irs two years ar e very poorly 
estimated o This is pr obably due o the pr oxi mity of t e war introducing 
some fac tor not shown by the vari ables used ( ; oe o ration · ng o One way 
around t his difficulty is to introduce a dummy va iable taking the value 
1 in the years affec ed and 0 in all o her years; however 9 i t was con-
s i dered be tter to leave these years out completely o 1952 and 1953 we e 
peeled off t he regressions one at a time in ord to a certa i n how much 
each contr ibuted t o the autocorrelati on o The result of th "s procedure 
are given in Table 5o4o Equati ons 5 o2o9(a) and 5 o2o1 0(a) ar an imp ove-
mentP but are still positive ly autoco re lated o The delet· on of 1954 
leaves 5o2o9(b) still pos i tively au ocorrelated (though only just) but 
5 o2o10(b) has entered the i de ermi na e r ange o This policy could have 
89. 
Table 5.4 
German !;Juarterl.}: Demand Model I with One and Two Years Deleted 
Dependent 
R2 Eq4ation Period Variable Constant Pb1 Pp1 y 51 52 53 F d 
5.2.9(a) •• •• •• •• 1953 I - Cb 2. 514 -0.254 0.128 0.579 -0 . 053 - 0. 059 0. 002 0.949 0,777 
1969 II (0 .129 ) (0 . 075) (0 . 040) (0 .012) (0 . 013) (0.013) 
-o.3M o. 14t• •• •• •• •• 5.2 . 1o(a) 1953 I - Cb+ 3.106 0. 588 - 0. 040 - 0.038 0. 007 0. 952 0.940 
1969 II (0 . 113 ) (0 . 065) (0 . 035) (0 . 01 1 ) (0 . 011) (0 . 011) 
5.2.9( b) 3.264 -o.4f1' 0 . 13~· 0. 5(9* • •• •• 1. 269 1954 I - Cb - 0. 0 1 -0 . 057 0.002 0. 959 
1969 II (0 . 107) (0 . 061) (0 . 032) (0 . 010) <0 . 011) (0 . 011) 
5.2.1o(b) 
-0.51? 0. 1.54* 0 . 551* -o.o4ct •• •• 1954 I - Cb+v 3.763 - 0. 035 0. 007 o.963 1.505 
1969 II (0.093) (0 . 053) (0 . 028) <0 . 009) (0.009) (0.009) 
Table 2·2 
Results of German Annual Model I 
Equation Period Dependent Constant Pb Pp y R2 F d 
Variable 
1955/56 - -0.55-/ 0.5~· •• 5.2.15 Cb 3.551 0.015 0.975 1 .429 
1967/68 (0.135) (0.157) (0.038) 
1.30 , 
1952 1955 
Figure 5.1 
German Quarterly Beef Consumption ( 1963=100) 
Actual (-) Estimated <---) 
Equation 5.2.10 
1960 
90. 
1965 
91o 
been carri ed on ad-infin ' tum but autocorrelat i on i s reduced to accept-
able l evels by the removal of 1952 and 195.3 o 
5o2 oJ Results of the Annual Analysis 
A mentioned in Sect i on 5o1o3 the annual models were estimated 
with di f ferent consumpti on and i nc ome data p which 0 although of necess ity 0 
does provide a check on the data of the monthly and quarterly modelso 
The results of Model I for the period 1955/56 to 1967/68 are shown in 
Tabl e 5o5o and are seen to be in general agreement with the previous 
anal ysis alt ough all elasticities are lower than for the quarterly 
, equat i ons - di rect pri ce elasticity - Oo552 (cf o ~0 0 625) 0 income 
elast i city Oo504 (O o510) and a large dr op i n the cross price elasticity 
(pork) from Oo182 to Oo015 ( on signif ' cant)o Al hough both pri ce and 
2 income elastici ties are significant at the 1% le el 0 and the R for the 
equat ' on i s hi gh at Oo975 o the results a e not enti ely acceptable be-
cause of the small number of observati ons (13)o The quat i on is in t he 
' nde t erm ' ne t e range when te t ed for autocorr ela i on 0 and turns out to 
be a good estimator of beef consumption per head (f i go 5 o2)o 
Use was made of June yea s i ns tead of calendar years in the 
regress i on because calendar years can i ntroduce seasonal bi as i nto annual 
observation 0 i that a calendar year i nc ludes the second half of one 
seas on and e f i rs ( ) half of t he nex o Thi is a poss i bl e reason for 
the different ela ticit ies di£ uss d i n t he pr ev' ous parag apho 
Model II was al s o es t i ma ed or Ge many us i ng a nual data from 
1955/60 o 1967/680 Det ails o t h es t· mat i ng equat i ons and t he elas~ 
(1) Bo t h Weber and B5ckenoff discus tis po t 
) 
t! 
Table 2 .. 6 
Results of German Annual Model II 
(a) Reduced form equations estimated 
E uation Period Dependent Constant Cb Cp 
Vari able 
5.2.16(a) ** * 1955/56- Pb 6.500 - 1 .184 -0. 519 
1967/68 (0.226) <o. 219) 
5.2.16(b) 1955/56- Pp -0 .064 •• 4 .122 -0.753 
(0.328) <0.317) 
(b) Structura l Coefficients (elasticities) derived from (a) 
Price 
Beef I 
Beef -0.878 
Pork 0.074 
(c) Simple Correlation 
Cons. 
Beef 
Cons. Beef 1 .ooo 
Cons. Pork 0.908 
Income 0.964 
Pri ce 
Pork 
0 .605 
-1.380 
Matrix for 
Cons. 
Pork 
1.000 
0.943 
Income 
0.417 
0.185 
5 .. 2.16 
Income 
1.000 
y R2 F d 
** Oo831 0.892 
(0.122) 
•• 1 .538 
0.157 0.642 * 2.320 ( 0 .177) 
Figure 1.:,i 
German Deflated Beef Price (D.M./kg.) 
4.2 -
: 1956/57 
I . 
23 
Actual (~) Estimated (---) 
Eguation 5.2.16(eJ_ 
1962/63 
1''igure 5.2 
German Beef Consumption per head 
Actual (~) Estimated (---) 
Eguation 5.2.15 
21 
/ 
(kg) 
1967/68 
rp 
I 
17 ;---- -··- ------ - --- - - ---·-------
1956/57 1 96 2/63 1967/68 
• 
940 
t i cit i es deri ved f rom them are contained i n Table 5060 The beef price 9 
estimat i ng equation (5o2o1 6(a)) is statistical ly good (although the 
s mall number of obs erva tions should be born in mi nd) with all coeff ic-
2 i ents s i gni f icant 9 a high R and no autocorre lat i on when t es ted at the 
1% leve l of t he Durbi n~Watson tes to However 9 all the explanatory 
variables are highly correlat ed with each ot her (as s hown i n Table 
5 o6(c)) t hus violating one of t he assumptions of least squares o The 
por k pr ice equation (5o2o1 6(b) ) is not good for 9 · ~ although the 
mul ti ple cor relation coeff i cient is fair (0 0642) only the direct price 
flexib i l ity is signi f i cant and t he F test on the equat i on as a whole 
was only significant a t the 5% level o However~ it was not autocorrelated 
accordi ng t o the DoWo testo When the s t r uctural coeffic i ents of these 
two equations were calculated (Table 5o6(b) ) they showed that Model II 
was, in some cases 9 consiqerably at variance with Model Io In 
particular Model II yielded a very high cross price elasticity with 
por k of Oo605 (cf with Model I which was Oo01 5 and not signif icant l y 
different from zeroo) The beef direc t pri ce elas ticity found of - Oo878 
was appreciably hi gher than that of Model I ( ~Oo552) and the i ncome 
elas ticity was lower at Oo417 (cf o Oo504) o The mode l also gave direc t 
income and cross e lasticiti es fo r pork 9 whi h proved t o be t he oppo= '-
site to those for beef = high di rec t pork pri ce elasticity (-10380) 0 
low beef cross price elasticity (00074) and a very low i ncome elasticity 
(Oo 185)o Th i s model is not considered r eliable because of the statis= 
t ical problems mentioned . aboveo 
5o3 Summ~ry of Results 
In gene r al 9 the result s of the German analys i s at all three 
950 
levels were very good sta tisticallyp exce pt for some reservations 
about the number of annual obs ervationsp and s ome evidence of mult i-
coll inearity (in annual Model ll)o Usually it i s cons i dered that 
month l y and quart erly observat i ons give short run elasticities wh i l e 
annual observations r eflect long=r un demand ; however p when considering 
a commodity such as beef which is brought at least weekly (and in many 
cases dai ly) a quar ter should equally be t hought of as a long r uno 
Even a month in t his context might allow time for long- run effects t o 
be r eal ized o The result s pr esented in section 5 o2 show a distinct 
diff erence be t ween monthly and quar terly coeff icientsp and this is 
interpreted as t he di ffe r ence between the short and long run elas-
tici t i eso The annual results should then have confi r med the quarterly 
r esults (and t o a certain extent t hey do) but s tatist ical consider-
ations prevented much credence be i ng given t o themo 
Overal l p therefore, t he study i nd icates price elas ticities of 
- Oo54 to =Oo60 for bee f alone or - Oo62 t o - Oo70 f or beef and veal com-
bi ned , an i ncome elasticity of from Oo51 to 0058 0 and a cross price 
elasticity with pork of about Oo 17o (The short run ( mont hly) elastici-
ties are around - Oo4p Oo50 and Oo1 8 for bee f , i nc ome and pork respect= 
ivelyo) Comparing these o Webervs find i ngsp t hey are lower for i ncome 
and cross el asticities (he found 1 o08 and Oo30 res pectively) but very 
similar to Weber's own price elast i city of Oo60o However , t his study 
found that the i nfluence of i ncome had decreased whi l st pr i ce had be= 
come of gr eater influence over the last decade 0 when compared with the 
earlier 1950 9 s (Weber's peri od of analysi s ) and i n this context t he 
results are in very good agreement with those of Webero 
CHAPTER VI 
ANALYSIS OF THE DEMAND FOR BEEF AND VEAL 
IN THE NETHERLANDS 
601 The Data 
Price and consumption figures for the Netherlands were obtained 
from the "Jaarrapport" of the Productscba,p voor Vee e-n Vl'e.es in the 
Hagueo No average price was available so the prices of two cuts 
were selected as being representative . The prices were deflated with 
the cost of liv i ng index of the International Labour Off ice, whose 
index of wage rates in manufacturing was def lated and used as the 
income variable in the quarterly analysiso 
For the annual analysis cons umpt i on per head (for June years) 
was obtained from the European Communities' "Statistique Agricole"p 
and a series derived from I . t . F. estimates of National Income was used 
to approximate income. 
60 2 Results 
Quarterly and annual dat a were available for the Netherlandsp 
the former from 1955 to 1968 i nc lusive (56 obser ations) and the latter 
from 1955/56 to 1967/68 (13 observat i ons) o 
970 
6020 Results of the Quarter ly Analysis 
The r esults of es timat i ng Model I with quar t er ly data are shown 
in Tabl e 6 o1 o (Equati on 6 02. 1. ) Al l t he coeffic i ents are signi ficant 9 
t he pr ice and i ncome elasticit i es at the 1% l evel 9 and their signs 
compl y with~ priori reas oning. The direct price elastici ty for beef 
is hi gh, compar ed wi th t he r esults for Germany, at - 1 .103 , and the r e 
is al s o a quite lar ge cross pri ce elast i ci ty with por k of Oo449o The 
income elas tici ty of Oo213 i s surpris i ngly low 9 even compar ed with 
Ger many (O o5)o This may be due to the use of the index of wage rates 
to measur e i ncome change, although the r esults of the annual analysis 
given in the next sec ti on conf irm a low elasticity o The t hree elasti-
cities together i mply that the impor tant factors i nfluencing the demand 
for beef i n t he Nether lands are the pr i ce of beef itself, and the price 
of pork - i ts mai n competitor - whereas income, although statistically 
signif ican t, is much less i mportant o Th i s i s pl aus i ble s i nce the 
Netherlands , l i ke Germany 9 i s a high income country especially when com-
pared with the southern European EoEoC o members o 
As was the case wi th Germany 9 t he seasonal dummy vari ables 
measure seasonal demand shi fts as compared t o the four th quarte r 
(October to Dece mber )o They s how negat ive shifts for all thr ee quar ters 
when compar ed to the f i r st quar t er 9 stat i stically s i gn i ficant for t he 
second and third quarters. 
There i s no evi dence of multi coll i nearity i n Equat i on 6 . 2o1 9 
the only simple correlation of any ci ze 9 be i ng one of 0 . 63 be t ween 
por k price and. beef pri ce o Howeverp ther e i s a s uspi ci on of au t ocorre-
lation when t he actual and es timated cons umption of beef ar e compar ed 
in Figure 6 . 1 because of the groupings of pos it ive and negati ve 
Equation 
6.2 .1 
Table 6.1 
Results of Netherlands Quarterly Model I 
Dependent 
Variable Constant 
Cb ( 1 ) 6.678 
Pb Pp 
** * 
-1.103 0 .449 
(0.124) (0 . 174) 
y 
** 0 .213 
(0 . 039) 
(1) Beef and Veal combined. 
Table 6.2 
s1 
-0 . 029 
(0.020) 
s2 
... 
-0.052 
(0.020) 
Results of Netherlands Quart er!~ Model II 
(a ) Reduced Form Equations Estimated 
Dependent 
Equation Variabl e Cons tant Cb Cp y S1 S2 
** ** •• 6.2.2(a) Pb 7 . 344 - 0.739 - 0 . 029 0 .177 - 0. 031 - 0. 049 (0.078) (0 . 070) (0 . 047) (0 . 019) (0 . 023) 
-o . 2'M * o . 1M • ** 6.2.2(b) Pp 8 .837 - 0. 157 - 0. 048 -0. 078 (0.081) (0.074) (0 . 049) (0 . 020) (0.024) 
(b) Structural Coefficients derived from (a) 
Price Price 
Beef Pork y 51 S2 S3 
Beef -1 .467 0.271 0.215 0.045 0.012 0.054 
Pork 2.616 -6.831 0.766 -0.242 -0.400 -0.074 
** 
- o . e6o 
(0 . 020) 
s3 
- 0 . 037 
(0.025) 
- 0 . 025 
(0.026) 
R2 
0 . 647 
0 .381 
F d 
** 1.443 
F d 
** 0. 839 
•• 0.654 
120 
100 
80 
Figure 6.1 
Netherlands Quarterly Beef Conswnption (1963=100) 
Actual (~) Estimated (---i 
Equation 6.2.1 
99. 
es "duals 0 (The Durb i n- ~a t s on te st places the equati on i n t he indete r -
mi na t e rangeo ) 
As quarterly fi gures for pi gme a t cons um ption were a l s o ava il able 
for t he e t he rl ands , Model II cou d be es t i m ted a t th i s leve l. The 
es t i ma ti ng ( r educed form) e ~ u l i ons are sh own i n Tabl e 6 . 2( a ) and thP 
s tru t ur a l oefficicnt s derived from them are give n in Tabl e 6.2(b) o 
The es t ima t i ng equat ion for the pr ice of bee f (E qua tion 6 .2. 2(a) ) 
gave a good F tes t (significant a t 1%), a f a ir mult i ple corre l a ti on co-
efficient of 0 0 647 , and all coefficient s except t he c ro ss price ( por k) 
f lexi bility we re s Jgni fi can t in the T te s t at the 1% level ; however 
the DurbJn- Wa tson te s t indica t es pos itive autocorrelation. The usual 
cause of thi s problem is an excluded vari able, and the stati s tics di s -
cussed in Chapter I sugge s t tha t thi s var iabl e might be the conswnpt ion 
of chicken . No data suitable for analys i s could be found on either 
chi cken cons umption or chicken price in order to test thi s hy pothesi s . 
The pork pri ce es ti mating equa tion (6 . 2.2(b) ) was much les s satis-
factory, although all but one of the dummy vari ables are signif i cant 
to some degree, the multi ple correl a t ' on coefficient is low (O o381 ) and 
t e Durbin-Watson sta ti s t i c suggest s bad posi tive autocorrel a tio n. · 
This i s aga in probably due to omi ss i on of chicken cons umption as an 
expl anatory a r iable (the addi tion of chicken c onsumpt i on to Equat i ons 
6.2 . 2(a) and (b) would ha ve necess itat ed the inclus ion of a t hird 
equa ti on to es ti ma t e ch i cken 1rice, s o t hn t t he sys t em coul r emain 
jus t identified - hence the need fo r bo t h pri ce and c ons ump t i on da ta 
f or chicken) . The s tructura l el as tic i t i es deri ed from Equati on 6 . 2.2 
(Tabl e 6 . 2(b) ) cannot be t aken too s erious ly, be cause of the s t a tist i -
101 0 
ca ly poor estimations obtained in the equation (especially 6.6o2(b) ) o 
Considering the beef demand elasticities it can be seen that the direct 
pr i ce elasticity is higher and the cross price elastici ty (pork) is 
lower, and t he inc ome elast i city is exactly the s ame as those estimated 
with Model I o They are however quite plausible figures but the pork 
demand direct and cross price elasticities with which they are associa-
ted s eem inordinate ly l arge, especial ly the di rec t price elasticity of 
demand for pork which is - 60831 by this equation o As a check on equat-
ion of t he Model I type was es tima ted with pork consumpti on as the 
dependent variable o It was :-
* * ** Cp = 40973 ~ Oo827 Pp+ 0.418 Pb+ Oo358 Y - Oo055 S1 
(Oo319) (Oo228) (0.072) (O o037) 
d = 10320 
** - 0.,202 82 
(0 0037) 
- 00210 s3 ** 
(00037) 
which gives far more plausible values for the elasticities. 
6.2o2 Results of the Annual Analys is 
As with the German annual analysis, care mus t be taken when 
interpreting the results because of the poss i ble small sample bias 
introduced by having only 13 observations o The results obtained by 
using Model I are shown in Table 6030 The resulting beef price and 
income elasticities of -10461 and Oo385 respectively are of the same 
order as those obtained in the quarterly analysis, but the cross pri ce 
elasticity with pork, although significant to the 5% level 9 is consider-
Table 603 
Results of Netherlands Annual Model I 
Dependent 
R2 Equation Variable Constant Pb Pp y F d 
6.2.3 ** * ·'(* Cb 20974 -1 0461 1 .035 0.385 Oo922 
** 
1. 963 
(O o223) (0.326) (0 . 077) 
Table 6 .. 4 
Results of Netherlands Annual Model II 
(a) Reduced Form Equations Estimated 
Equation Dependent Constant Cb Cp y R2 F d 
Variable 
602.4(a) Pb 4.590 -0.81t* -0.472 o.6st* Oo788 ** 1 0483 (0.143) (0.234) ( 00186) 
6.2.4(b) Pp 40248 -Oo34, -0. 781** o. 73~ Oo743 ** 1. 902 (0.112) (0.183) ( 0 . 145) 
{b) Structural Coefficients Derived from (a) 
Pri ce Price y 
Beef Pork 
Beef -1 0633 0.987 0.387 
Pork 0.713 -1 0 711 0.776 
(c) Simple Correlation Matrix for Equation 6.2.4 
Cons. Cons. Income 
Beef Pork 
Cons. Beef 1 .. 000 
Cons. Pork 0.534 1 . ooo ->. 
0 
Income 0.682 o . 873 10000 N 0 
•. 0 . 
'
1Y955/56 
Figure 6.2 
Netherlands Annual Beef Cons umptio n (kg/hd) 
Actual {~) Estima ted (--- ) 
I 
I 
J 
' 
' I I 
Egua ti on 6. 2 :2 
~' 
I 
1961 /62 1967/68 
103. 
1040 
ed rather too hi gh. The equati on has a high R
2 (not unexpected with 
s uch a small number of obse rvations) and there is no evidence of auto-
correl ationo There is a simple correlation of Oo74 between pork pri ce 
and beef price, and this could explain the high cross elasticityo 
The results of esti mating Model II with the same data are given 
in Table 6040 Bo t h parts of Equation 6.2.4 are good price estimators 0 
with hi gh R2 9 s~ most variables signi fic ant, and no evidence of auto-
correl a t iono Table 6.4(c} shows that all variables are correla ted to-
gether to some extent, but only beef consumpt ion and income are high 
enough to cause worryo The structural coefficients derived from the 
equation (Table 6.4(b} } are very plausible except for the (again} high 
cross elastici ties. 
6.3 Summary of Results 
The results for the Netherlands were generally good , and mostly 
in agreement r egardless of period of observation or model used, except 
for the two very di fferent cross elasticities with pork obtained o 
Apart from this the results all showed a fairly high price elasticity 
C-1.1 (quarterly} to - 1.6 (annual)) and a fairly low income elasticity 
(0.21 (quarterly} to 0.38 (annual} ) for beef. The cross elastic i ty was 
of the order of 0.27 to Oo44 when measured on a quarterly basis, but 
rose to 0.98 (Model II} or 1o03 (Model I) when using annual observationso 
This could represent the difference between the short run and the long 
run elasticities but is more likely to be a s tat i s tical err or due to 
the small number of observa tions. It should be noted that Weber too 
found a high cross elasticity (al s o 1 o03 as it happens) and a direct 
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pri ce elasticity of 1 .. 33 (again very similar to this study) but differed 
i n hi s es timate of income elasticity which was 1.33. ( ll oweve r he de a lt 
with t he period 1950- 58, which being immediately after the war, was a 
ti me of sharply rising incomes.) Fina lly : eber had an even s maller 
number of observations to work with, viz. 99 so his results should be 
treated with as much caution as those given in section 6.2.2 .. 
CHAPTER VII 
ANALYSIS OF THE DEMAND FOR BEEF AND VEAL 
IN BELGIUM 
7o1 The Data 
(a) Price: The prices used in the analysis all come from the 
"Bulletin de Statistique" published by the Institut National de Statis-
tique in Brussells. Prices of three cuts, two beef and one pork were 
selected. All the prices were def lated by the cost of living index of 
the International Labour Off ice. 
(b) Income : Two different sources were used for income serieso 
Firstly, an index was formed from the general level of wages published 
by the I.L.O., and secondly, as a comparison a series was derived from 
the estimates of National Income for Belgium given by the I.M.F. 
(c) Consumption: Consumption was derived. from the series of 
slaughtering statistics in the "Bulletin de Statistique" by correcting 
for trade using data from the European Communities' "Tableaux analy-
tiques - Volume A (Produits Agricoles)". Annual consumption was from 
the European Communities' "Statistique Agricole". 
7o2 Results 
Unfortunately, despite efforts to obtain it overseas, the source 
of quarterly trade data for Belgium was not available before 1962 (it 
was intended that the period of study should extend back until 1960 at 
least - r egarded as the absolute minimum - and all other necessary data 
had actually been procured back as far as 1952)0 Thus it was not 
possible to calculate quarterly consumption with any degree of accuracy 
before 1962 9 and the period of study for the quarterly analysis was 
restric t ed to 1962=68 (28 observations)o The period covered in the 
annual analysis was from 1955/56 to 1967/68 (13 observations)o 
7o2o1 Results of the Quarterly Analys is 
The results of estimating Model I with quarterly observations are 
given in Table 7o1o They are only fair statisticallY9 with multiple 
correlation coefficients ranging from between Oo48 to Oo54o Twoo 7o2.1 
and 7o2o3, have an F test, significant only to 5%0 These two equations 
use the index of the general level of wages (Y1) to represent income 
and, when coupled with the wide divergence in the i ncome elasticities 
implied by the two series~this suggests that (for Belgium) wage rates 
are not a suitable alternative measure of incomeo Confining attention 
to Equations 7o2o2 and 7 o2o4 (those containing Y2) it can be seen that 
there is still some fairly erratic variation in the size of the coeff i-
cientso This implies that in Belgium there is a very different reaction 
to price charge, depending on the type of cut o Pb1 gives much higher 
direct price (- 20179) and income elasticit i es (10392) and a much lower 
cross elasticity (00437) than Pb2 ( ~10404 9 Oo429 and Oo768 respect-
ively)o Without expert knowledge of the Belgium meat market it is 
difficult to .say which is nearer the true elasticity9 although it is 
consid~red that Pb1 (rib piece~) would be more indicative because it is 
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Table 7.1 
Results(1 ) of Belgium Quarterly Demand Model I 
Equation Dependent Constant Pb1 Pb2 Pp Y1 Y2 s1 S2 SJ R2 F d 
Variable 
•• * 7 .2 .1 Cb 5.979 -1 . 606 0.479 0.837 0.013 0.088 0.033 0.483 • 2.358 (0.540) (0.246) (0.412) (0 . 040) (0.041) (0.041) 
Cb 6.227 •• •• o. os5* 1.2.2 -2.179 0 .437 1.392 0.007 0.031 0. 545 •• 2.522 (0.608) (0.232) (0.506) (0 . 037) (0.038) (0 . 037) 
• •• • 7.2.3 Cb 5 . 607 -1 .235 0.748 0. 287 0.012 0.095 0.013 0. 503 • 2.370 (0 .388) (0.250) (0 .239) (0.039) (0.040) (0.039) 
•• •• • 7.2.4 Cb 5 . 586 -1.404 0.768 0.429 0.011 0.096 0.011 0.525 •• 2.432 (0.415) (0.245) (0.279) (0.039) (0.040) (0.038) 
( 1 ) Cb = consumption of beef and veal combined 
Pb1 = "Rib pieces" 
Pb2 = "Stewing Steak" 
Y1 = index of general level of wages adapted from I.L.O. data 
Y2 National Income/head series derived from I.M.F. data 
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Table z.2 
Results of Belgium guarterl.}; Demand Model II 
(a) Reduced For m Equations Es timated 
Dependent 
R2 Equat i on Variabl e Constant Cb Cp Y1 Y2 s1 S2 S3 F d 
7.2.5(a) Pb1 2. 281 -0.20~· -0.129 0 . 881•• 0. 013 0 . 024 0.024 0 . 906 •• 1.206 (0 . 056) (0 . 066) (0 .1 04) (0 . 013) (0 . 013) (0 . 013) 
•• ** •• 7.2.5(b) Pp 2. 286 0.082 -0.671 1 . 011 0. 008 - 0 . 029 0. 027 0. 783 1.804 
(0 . 078) (0 . 092) (0.145) (0 . 018) (0.018) (0.018) 
7 . 2. 6( a ) 
.... •• 0 . 016 Pb1 1 . 894 - 0 . 182 - 0 . 075 0 . 842 0. 005 0. 014 0. 940 •• 1.352 (0.044) (0.046) (0 . 079) (0 . 01 o) (0 . 01 o) (0.010) 
7.2.6(b) ** ** -0.006 0.670 ** Pp 2.557 o. 112 - 0 .523 0 . 850 - 0.041 0. 014 1.350 (0.096) (0 .100) (0 .172) (0 . 021 ) (0.022) (0 . 021) 
(b) Structural Coeff icients derived from (a) 
Price Price 
EquaPon Beef Pork Y1 Y2 S1 S2 53 
7.2.5 Beef -4. 659 0.895 2.965 0.048 0.139 0.021 
Pork -0.569 - 1 .389 0.930 -0.011 0.040 -0.037 
7.2.6 Beef -6.011 o.862 4.321 0.030 0.096 0.084 
Pork -1.287 -2.092 0.701 -0.012 -0.085 -0.029 
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Table 7 .J 
Res ults of Quarter ll Bel~ium Demand Model II when Pb2 reelaces Pb1 as 
t he Deeertdent Variable i n the Estimated Eguations 
(a) Reduced Form Equat i ons Estimated(1) 
Dependent 
Equation Variable Constant Cb Cp Y1 Y2 51 52 S3 R2 F d 
7.2.7 (a) Pb2 3.346 -0.2~7 -0 .33~· 0 . 8~~ 0. 020 0 . 032 0 . 022 0.789 ** 1 .376 (0 . 069) (0 . 081) (0 .1 29) (0 . 01 0) (0 . 016) (0.016) 
-0.2!.t -0.2~'- ** ** 7 .2 . 8 (a) Pb2 2.965 0 .870 0.010 0 . 024 0.011 0 . 832 1 .492 (0 . 062) (0 . 064) (0 . 110) (0 . 013) (0.014) (0.014) 
(b} Structural Coeff icient s derived from (a} 
Price Price 
Equat i on Beef Pork Y1 Y2 51 52 s3 
7.2.7 Beef -4.414 2.191 1 .618 o.080 0.130 0.097 
Pork 0.539 -1.756 1 .303 0.014 -0 . 051 0.047 
7.2.8 Beef -3.268 1.700 1.400 0.043 0.147 0.062 
Pork -0.100 -1.550 1 .925 -0.002 -0.050 0.025 
( 1 ) The pork price equations are the same as 7.2.S(b) and 7.2.6(b) 
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probably a more used cuto This would indi cate a strong influence for 
price and income on demand p with a moderate cross effecto 
Fi gure 7 o1 shows the comparis pn between actual and estimated 
consumption per head as g i en by Equat i on 7 o2.2 o It shows some wide 
(and unexplai ned ariatjons p par ti cularly in recent quarterso 
For Belg1ump the seasonal variables represent any seasonal shift 
away from the level of the f irst quar er (January to March) the only 
significant shi f t found be i ng in the third quarter o 
There is no evi den e of autocorrelatio n but Pb1 is highly 
correlated with both Y1 (O o91) and Y2 (Oo94)o 
Model II was also estimated for Belgi um using q.aarterly datap 
and the results are shown in Tables 7o2 and 7o3o The price estimating 
equations are statistically much better than Equations 7 o2o1 to 7o2o4 
although there is a poss i bility of autocorrelation since the d. statis-
tic has moved into the indeterminable range t o compensate there are 
now no high simple correlations)o 2 The R ' s of the two beef pr'ce 
estimating equations, 7o2o5(a ) and 7 o2 o6(a) are high_ at Oo90 and Oo94P 
and those of the pork price est i mat ' ng equations are also good (Oo78 and 
Oo67)o All direct and income flexibil iti es are significant (but none 
of the cross flexibil ities)o The beef cross flexib i lit ies of the two 
pork price equations both have a sign which does not agree with~ prior 
reasoningp and this i s reflected i n the st ructural coefficients given in 
Table 7o2(b) o The direc t beef price elast i c i ties derived from Equat-
ions 7o2o8 and 7 o2o 6 are ver y hi gh because of the very low beef direc t 
flexibilities of the est i mat i ng equations (which were nevertheless 
highly significant)o The other elast i cit i es are quite plausible except 
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for the i ncorrect sign of the pork - beef cross elasticity, and the very 
high income elastici ty for Y2 (4 . 321 ) . Although the analysis implies 
. . ( d c l . . ( 1 ) . l f d th high price and income elastic1 ties an a ic1s in genera oun , em 
to be grea t er than 1) estimates as high as this are di fficult to 
accept o 
Tabl e 0 3 s hows t he r esults of r e- es timating equations 7 o2. 5(a) 
and 7.2 . 6(a) with Pb2 as the dependent variable . Estimation is good 9 
although t he R2 is down . The structural c oeff i c i ents are similar except 
that the direc t beef elasticities aw~ . dow.n t~ -4 o4141when ~sing Y1 . 
(cf. -4.659) and - 3 0268 when using Y2 (cf . ~6 0 011 ). The income elastic i -
ties are r educed to 1.618 and 1.400 but the beef~pork cross elastic i -
ties have become 20191 and 10700 (cf Oo895 and 0 0862) , so that i n effect 
these results are just as inflatedo 
7o2.2 Results of the Annual Analys i s 
The results of estimating Model I wi th annual data are shown in 
Table 7 o4o They are similar to Equat i ons 7.2.1 and 7 . 2.2 (quarterly 
data) although the R2 is much be tter. The beef pork price elasticity 
is not however significantly different from zero, and the do statistic 
is in the inde erminate range fo r autocor elation . There i s also a very 
high correlation between beef price and inc ome (0 . 97) . A pri ce 
elasticity of -1.272 and an i ncome elastici y of 1 . 071 are nevertheless 
quite plausible. 
The results for Model II usirg annual data are given in Table 
7.5. The beef price estimating equation (7.2.1o( a ) ) has a high R2 
(1) op. Cito 
Table Z·!t 
Results of Belgium Annual Demand Model I 
Dependent 
!:. 1. 1ur. tion Variable Constant Pb1 Pp Y2 
1.2.') Cb 4.268 -1 .27~* 0.158 1 .071** 
(0.355) ( 0 .199) (0.229) 
Table 7.5 
Results of Belgium Annual Demand Model II 
( ) Reduced Form Equations Estimated 
E· ti,!ti on Dependent Constant Cb Cp Y2 
Variable 
/ •. ~ . 10 ( a) Pb1 2.835 -0.363* 0.178 0.63~* 
(0.123) (0.114) (0.090) 
I 2. 'i O( b ) Pp 4.778 -0.015 -0.678 * 0.55$ 
(0.282) (0.263) (0.208) 
(_, ) St uctura l Coefficients derived from (a) 
Price Price 
Beef Pork y 
Bee f -2.723 -0.715 2.112 
Pod~ 0.060 -1 .458 0.843 
I S ir..p l e Correlation Matrix for Equations 7.2.10 \.-..,;) 
Cons. Cons. 
Beef Pork Income 
~ t. :-.s q . eef 1 .ooo 
~o:-.s it ork 0.548 1.000 
l.:c ·.~ c 0.797 0. 861,. 1.000 
R2 F d 
0 0864 
** 
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R2 F d 
0.979 * ;:c 1 .232 
0.672 
* 
2.853 
but is in the indeterminate range for autocorrelation, and there are 
quite high simple correlations between the two consumption variables 
and income (Multicollinearity seems to have affected 7o2.10(b) more 
however) o The pork cross flexibility is also of the wrong sign, caus-
ing the structural cross elasticity to be negative, which implies that 
pork is a complement not a substitute for beef . Equation 7o2o10(b) 
has a fair R29 but is only significant in the F test to the 5% levelo 
There is no evidence of autocorrelation in this equationo 
The structural coefficients derived from Equation 7.2o10 are 
the most acceptable obtained for Belgium, spoilt only by the incorrect 
sign (pork is not thought to be a complement for beef) mentioned aboveo 
T~ere is also the problem as with all the annual analyses, of the small 
number of observations introducing biaso 
7o3 Summary of Results 
The results for Belgium are not entirely satisfactory because 
of the extreme variation between the answers obtained, depending on the 
variables chosen to represent income and priceo The results definitely 
indicate high income and price elasticities, and it is considered that 
the estimates obtained in Equation 7o2 o2 are of the right ordero This 
would give Belgium a direct beef price elasticity of around - 2o29 an 
income elasticity of around 1o4 and cross price elasticity (pork) of 
around Oo4o These are higher than those found by Calicis, who also 
found a wide variation (depending on the model used)o His direct price 
elasticities ranged between - Oo90 and - 1 . 95 ; the only significant cross 
effect with pork he found was Oo23, but his i ncome elasticit ies fell 
in the same range as this study ' s (Oo80 to 1o91 but mostly between 1o15 
and 1.91). 
Weber found no significant cross effect but a price elasticity 
of between - 2o04 and -2.08 and an income elasticity between 1 .47 and 
1.490 
CHAPTER VI II 
ANALYSIS OF THE DEMAND FOR BEEF AND VEAL 
IN FRANCE 
8.1 Ihe Data 
Since monthly data was available from 1960 onwards, results 
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for France were obtained at all three levels, viz. monthly, quarterly 
and yearlyo 
8.1 .1 Price 
The source for all prices except the annual ones was the 
"Bulletin Mensuel de Statistique" published by the Institut National 
de la Statistique et des Etudes Economiques (I.N.S.E.E.) in Pariso 
The only series of any length available were _ for Paris and the 
Paris region only. PricesY<l're given for specific cuts of the different 
types of meat, and rather than attempt, with no local knowledge (and 
no quantitative evidence available) to guess at weights suitable for 
combining the series, it was decided to adopt the prices of certain cuts 
as "representative prices", as Weber (1 ) had done previously. Two beef 
prices were used, those for quality steak, and rib pieces. (~'Bifteck" 
and "Plate de Ci>tes avec os". ) The price of "Back with bone" ('Echine 
(1) op. cit. 
11.90 
avec o~) was used for Pork (although Weber had combined this cut with 
the price of fat in the ratio 3 : 3 )o Prices were deflated with the 
Consumers Price Index for France published in the Bulletin of Labour 
Statistics of the International Labour 0fficeo 
Unfortunately no I.N . S.E.E. data as such was available prior to 
1960, and so for the annual models another source of prices was neededo 
This was the data given by Campion( 1 ), based on series of the Centre de 
Recherches et de Documentation sur la Consommation (C.R.E.D.O.C.)( 2 ) in 
Pariso 
8 o 1 o 2 Income 
Three different sources were used to obtain series which would 
b~ indicative of income, depending on the observation cycleo 
(a) Monthly 
The series used were monthly indices of wages for the building 
industry and for those engaged in mechanical and electrical construct-
ion (from the I.NoSoE oE.)o 
(b) Quarterly 
Four series from two different sources were used in the estim-
ation of the quarterly models o The International Labour Office pub-
lishes quarterly the general level of wages in France as well as the 
level of wages in manufacturing (for both hourly and weekly work, per 
person) and these series were utilized along with series based on the 
Net National Product and the level of personal consumption for France 
(1) Campion, Nicole; L'Evolution de la consommation de viande de 1950 
a 1966, Consommation, Vol 15, No. 2, Paris, 19680 
(2) Who ultimately base their data on that of the I.N.SoE.E 0 
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contained in the I.M.F. publication "International Monetary Statistics"(1). 
These were converted from annual to quarterly by the technique described 
previously( 2) (the I.L.O. data is already in quarterly form)p deflated 
and expressed per capita. The latter is the more conventional method of 
measuring income change, and was included to afford a comparison with 
the use of wage series as a measure of incomeo 
(c) Annual 
The series for N.N.P. and Personal Consumption described above 
were utilized. 
8.1 .J Consumption 
The measurement of meat consumption in France becomes, for two 
r~asons, a somewhat difficult task. 
Firstly, there is the question of fraudulent returns (or no 
returns at all) by some slaughterhouses. All slaughtering of meat ani-
mals in France is required to be reported to the Director of the 
Veterinary Services Department each month, but it is estimated that any-
thing from 20-Jo% of annual slaughterings are not in fact reportedo 
Various methods of allowing for this deficit 9 and consequently various 
correction factorsp have been suggested to make the data more accurate. 
Faure(J) used constant correction factors of +26% for beef and +Jo% 
for pigmeat in his study. In a study it conducted, the French Ministry 
of Agriculture <4> adopted a system of weights which diminished by equal 
(1) Published monthly in New Yo r ko 
(2) See Chapter IV. 
(3) op. cit. 
(4) Minis fere de L' Agriculture : : Bil ans Alimentaires Retrospecti fs 
1956~1957, Sta tis tique Agr ... col e, Supplement "Serie Etudes'~ Parisp 
1969. 
121 0 
amounts annually from 1962 to 1967 ; apparently under the assumption 
that year by year 9 more control is exerted over wayward slaughter-
houses. The weights are shown below : 
Categor y Up Till and 1967 .8../year 
Including 
1962 
"gros bovi n" 11902 107 o9 - 2o26 
" 
II 125.5 115.5 -2.00 veaux 
II II 128.5 120.8 -1.54 pores 
} 
Another method is used by the A.P.P.C.A. (Ass em bl e'e Permanente des 
Presidents de Chambre d 1Agriculture). By evaluating the statistics 
of hides and skins - considered less open to fraud - and multiplying 
t'he·se by the average weight of beasts for a particular period, they 
arrive at a figure for production and ultimately consumption. 
The Ministry of Agriculture system was adopted for this studyo 
The weights used for each of the years 1960- 68 are shown below. (These 
correction factors were used on the monthly and quarterly data as the 
annual data - from Campion - was already corrected.) 
Table 801 
Factors used to Correct French Production for Fr aud 
Factor) 
Year for ) "gros b.ov ins" 11 veaux11 "pores" 
1960 119 o2 12505 128.5 
1961 119 o2 12505 12805 
1962 11902 125.5 12805 
1963 11609 12305 127 .o 
1220 
Table 801 (contd) 
Fac t or) 
Year for ) "gros bovins" "veaux" "pores" 
1964 1140 7 121 o5 12504 
1965 1120 7 119 o5 12309 
1966 11 Oo2 117 o5 12203 
1967 107 o9 11505 120.8 
1968 10506 113 o5 11908 
The second d i fficulty associated with the measurement of French 
consumption i s that due to the activities of the Soc i ete Interprofession-
elle du Betail et des Vi andes (s.I.E.B . V.) ; discussed briefly in 
Chapter Il o There was no problem with the annual data as yearly changes 
in the stocks held by t his organization were available. However, on a 
monthly (and quarterly) basis only records of purchases could be obtain-
ed (from the French Ministry of Agriculture's monthly publication 
"Statistique Agricole") o Since their activities represented consider-
able quantities in the early 1960' s (110p000 me t ric tons in 1962) they 
could not be disregarded and it was considered worthwhile to make some 
attempt to estimate(1 ) sales in order to utilize the monthly and 
quarterly data which would otherwise have to be discar dedo 
The stated policy of the S. I . E. BoV. is to buy at times of low 
(or falling) price and to sell at times of high (or rising) pri ce. 
Table 8.2 shows the monthly purchases of the S. I.E.B .V. c ompared with a 
monthly index of wholesale pri ce of 1st quality beef ani mals, for the 
year 1963-630 
(1) As will be seen the problem really i s to alloca te sa les among the 
months or quarters of the yearo 
S. I .E. B.V. 
Purchases 
(1000 mit .) 
1960 
J 0. 24 
F 
M 
A 
M 
J o.66 
J 3 .49 
A 5.20 
s 6.20 
0 9.12 
N 10.30 
D 11. 94 
1961 
J 11 .37 
F 9. 12 
M 7.87 
A 4.56 
M 2.20 
J 2.17 
J 4o80 
A 8.70 
s 10.60 
0 11 .61 
N 11 090 
D 10066 
Table 8 02 
Purchases of S. I.E oBoV. and Wholesal e 
Beef Price Compared9 1 960~63 
W/S 
Price 
172.3 
163.5 
167 o4 
165 . 2 
151 08 
156 .3 
150.4 
152 . 1 
150.8 
165.2 
173 o1 
170 . 8 
161o6 
165 . 5 
1600 7 
157 o5 
153 00 
155 . 4 
159 .3 
15402 
148. 6 
16805 
171 .5 
165. 7 
6 P (% of 
base year 
pr i ce) 
- 8.8 
+3.9 
- 2.2 
- 13.4 
+4.5 
-5 . 9 
+1.7 
- 1 o3 
+14o4 
+709 
- 2.3 
- 9.2 
- 3.9 
- 4 . 8 
-3.2 
- 4 . 5 
+2.4 
+3 09 
-5 .. 1 
- 6.6 
+19.9 
+3 ,, 0 
- 5 . 8 
S.I .E. B.V. W/S 
Purchases Price 
6.08 
6.06 
6 . 07 
1.95 
1.27 
1.92 
6. 21 
7.66 
8 .. 90 
13.84 
15.37 
10. 08 
3 . 48 
3 .39 
1.53 
2. 66 
0 . 92 
162.5 
175.6 
176.3 
180 .. 6 
194.5 
179.2 
175 . 0 
168.2 
167 o3 
185.2 
186.3 
19808 
188.3 
197 .3 
203 . 0 
193.4 
209.4 
217 .2 
196.3 
202.9 
197 o4 
200.9 
194. 0 
204.8 
123 0 
- 3 . 2 
+13.1 
+0 . 7 
+4.3 
+13.9 
- 15. 3 
- 4 . 2 
- 6. 8 
- 0.9 
+17o9 
+1 .1 
+12.5 
- 1 Oo5 
+9.0 
+5.7 
- 9.6 
+16.o 
+7 . 8 
- 20 . 9 
+6.6 
- 4.5 
+3 05 
- 609 
+10 . 8 
At first glance Table 8 . 2 seems t o imply a policy exactly the 
reverse of the stated one - it appears that they buy during times of high 
price. There are two possible explanations for this . Either they take 
no notice of price but buy when the market has not been cleared because 
.2! a high price, or their response to price i s laggedo To illustrate 
this consider the table. In January 1960 the price is high at 17203 
but drops to 15004 by June(when purchases star~, building up to a peak 
in December, when price has also risen to 17008. Purchases are cut 
back until May-June 1961 by which time prices have dropped 15003; 
buying then increasing to a November peak (11,900 metric tons) when price 
is 17105• After a slight check price continues to rise and buying 
falls off. Price reaches a peak in May 1962 and then falls steeply 
until October . Buying is stepped up until November 1962, price rising 
at the same time and reaching its maximum in December. With minor 
fluctuations, it holds this level throughout 1963, and buying falls 
right away. (The next significant purchases were not until 1967.) As 
well as this purchasing pattern it is possible to estimate total sales 
for each year (purchases minus (plus) any increase (decrease) in stocks), 
and, with an assumption about the initial level of stocks, the total 
quantity of meat held in stocko 
Table 8.3 
Sales, Purchases and Stocks 
of Beef in France 1 1260-6~ (1000 motol 
Year Purchases F-!· stocks 
Assumption: 
(1) (2) Sales 
(assumed initial level~ 2 2 
1960 47.15 32 44 34 15o5 
1961 95.56 .36 80 70 59.56 
1962 85.41 -25 55 45 110.41 
196.3 20.18 
-.36 19 9 56.18 
1964 0.13 
-9 10 0 901.3 
As the run down in stocks for 1964 (9000 m.t.) leaves stocks 
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prac ti cally emptyg it is reasonable to conclude that stocks are keptp 
if possible, no longer than one year and probably no longer than six 
months 0 (This conclusion is supported by the fact that the disappear-
ance from stocks i n the year 1964 is almost the same as the quantity 
bought in October- November- December 1963 a~d January 1964 (8P330m.to ) ioeo 
it is unlikely that beef bought in the September 1962- May 1963 per i od 
is still on hando) These calculations have been made on the assumption 
of maximum possi ble stocks ( 12, 000 mo L at the beginning of the period 
i.e. assumption ( 1 ) in Table 803) which is actually unlikelyo The 
better assumption of only 2p000 m.t. in store on January 1960 gives a 
complete disappearance of stocks by the end of 1964. (assumption (2) 0 
The major conclus i ons are that 
(1) Selling is done mainly in the April - July period but that 
selling must also take place during periods of at least moderate 
buying o 
(2) Selling is probably not as important as buying as it i s most 
likely forced selling of old meat which is sold either as low grade 
cuts or for processingo (It is probable that most buying is 9 of lower 
grade meat (ioe. cow 's meat ) in any case o) 
(3) Only when relatively fresh-i n-store meat is sold does this 
go into normal consumptiono 
(4) Therefore the quant ity which is important in the develop-
ment of the consumption variable is the difference betwee n the incr ease 
in stock and the acquisitions for the yearo This : is the amount of 
fresh meat bought in any one year not used to build up stocks 0 When 
the change in stocks is negative P (i oe o when there is a net depletion 
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of s tocks ) this quan ti ty i s di sregar ded as it probably represents 
sell i ng off of mea t which has been i n store for longer than six months o 
( ) T . t ' t <1 > t th " 11 " th " 5 o allocate this quan i y amongs e se ing mon s 
weights were cal culated from the ratio between the purchases i n the 
individual months Oc t ober to April 9 and the total for that six months; 
and these weights used to allocate quantities to be sold exactly s ix 
months foll owi ng 9 i oe e 
\Y . P. 6 = _,!_,,.. l + Apr o 
wher e i = Oct 9 Nov eoo Apri l 
. P . , ,. 7 
~ l 
and P = purchases 
ii. = oc t 
Therefore the amounts bought in the "buyi ng" six months are used to 
determine the amounts sold in the "selling" six months on the assumpt-
ion that the purchases ar e kept, i f possible 9 only six monthso This 
procedure was used i n the formation of the series for the variable 
Cb2 used in the analys i so 
It should be noted , f i nally9 t hat i t i s not likely that the 
activities of the Soi oE. BoV. had any effec t on price, but that the 
variations in pr ice ar e taken note of by he S. I oE. B.V . when t iming 
their selling. 
8.2 Analysis of Demand and Res ul ts 
Model I was estimated fo r monthly data between January 1960 and 
December 1968 (108 observations ) ; Models I and II were estimated fo 
quarterly data between 1960 I and 1968 IV (36 observa t ions) and al so 
(1) The assumption that changes in s tocks had no effect and therefor e 
could be disregarded, at the mont ly and quarte r ly levels was also 
testedo (Designated Cb1 i n the t ext.) 
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for annual data be twee n 1950 and 1966 (17 observat i ons)o 
8 02 0 1 Re~ ults of the 1onthly Analys iso 
Table 8 0 4 shows the results of estimating Model I with monthly 
dat a 9 a ll owing fo r seasonal variations with e l even monthly p dummy var-
iableso 
Statistically the results are only fairo Although beef pr i ce 
and incom~ are significant to 1% in all cases the R2 values range only 
between Oo38 and Oo40 (F tests are however signif icant in all case s to 
1%)0 Equations 8 o2o1 and 8 o2o2 make use of a beef consumption variable 
which di sregards stocks, and yield elasticity estimates significant l y 
lower than 8 o2o3 and 8o2 o4 (where an assumption 9 discussed in the pre-
vious sectiong is made regarding the disposal of stocks)o It was 
concluded that the 8o2o1 and 8o2o2 underestimate the coefficients of the 
explanatory variables, and Cb2 was adopted as the best measure of beef 
consumptiono The variables Y1 and Y2 give similar estimates of income 
elasticity , with Y1 slightly highero This variable represents wages n 
the building sector, and is a better proxy fo r income than wages i n 
mechanical and electrical construction 9 as the building industry is 
usually more sensitive to the general economic conditions prevail ing. 
An income elasticity of Oo467 
th f . f d by Faure(1 ) e igures oun 
is low for beef, but is very similar to 
estimating a similar model (but in f irst 
differences) wi th annual data (Faure found a YED of Oo506 to 0.520)0 
The price elasticity found i n 8o2o3 of - Oo781 also confirms 
Faure's findings (-Oo61 to - 0088), and is also somewhat lower than would 
be expectedo Equat i on 8o2o4 gives a higher price elasticity 9 but i s 
(1) OPo cit. 
Equation Dependent Constant Pb Pp 
Vari abl e 
8 .2 . 1 Cb1 5 . 674 - 0 . 5'87 0.023 
(0 . 220)<0.136) 
8 .2.2 Cb1 5 .943 -o.6'3T> 0 . 027 
(0 . 233)(0.137) 
s .2.3 Cb2 6 . 089 •• - 0 .781 0 . 021 
(0 . 219)(0 . 136) 
B.2 .4 Cb2 6.414 •• - 0 . 833 0 . 025 
(0.232)(0.136) 
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Table 8.4 
( 1 ) 
Results of Monthly Demand Model I - France 
s1 s3 s5 S6 s.7 SB F d 
- 0 . 13*0* - 0 . 038 - 0 . 054 - 0 . 033 -0 . 10~ - 0.035 - 0 . 040 - 0 . 097 0 . 034 - 0 . 019 - 0.025 0 .387 •• 1.243 
(0 . 0}5·> (0 . 035) (0 . 035) (0 . 035) (0 . 036) (0.037) (0.037) (0.036) (0 . 035) <0 . 035) (0 . 035) 
•» •• •• • 0 .35~ - 0 . 129 - 0 . 039 - 0 . 054 - 0 . 038 - 0 . 104 - 0 . 089 - 0 . 046 - 0 . 063 0 . 032 0 . 018 - 0 . 027 0 . 384 •• 
<o . 09s) <0 . 035) <0 . 035) <0.035) (0 . 035) (0 . 036) (0 . 035) (o . 03s) (0.037) <0.036) l o.035) <0.075) 
1 .229 
- 0 .126 - 0 . 031 0 . 007 0 . 024 - 0 . 041 - 0 . 045 - 0 . 004 0 . 024 0. 009 - 0 . 017 - 0 . 047 0 . 406 •• 1 . 168 
(0 . 034) (0 . 035) (0 . 035) (0 . 035) (0 . 036) (0 . 037) (0 . 037) (0.076) <0 . 035) (0 . 035) (0 . 035) 
•• • • 0 . 444 - 0 . 125 - 0 . 033 0 . 006 0 . 019 - 0 . 045 - 0 . 030 - 0 . 009 - 0 . 031 0 . 007 - 0 . 018 - 0 . 048 0 . 397 •• 1.152 
<0 . 098) <0 . 034) (0 . 034) (0.035) (0 . 036) <0.038) <0 . 038) (0.036) (0 . 036) (0 . 036) (0.035) (0.035) 
( 1 ) Cb1 consumption of beef disregarding stocks 
Cb2 ft tt under assumption on disposal of stocks 
Y1 index of wages for building industry 
II II 11 those engaged in mechanical and electrical construction 

rejected because it uses Y2 for estimate income 9 and because 8.2.3 has 
a marginal ly better correlation coeff i cient o 
No significant c ross effect was found with the price of pork. 
Although the sign was orrect in all casesg none of the coeffici ents 
are significantly different from zero. (Faure, using a different model 9 
found a cr oss elasticity of demand with re spect to pork price of Oo3•) 
Four of the seasonal variables are significant and it must be 
concluded that there are not many seasonal shifts in demand during the 
year except for February and May- June , which ould be explained by a 
decrease i n consumption after the Christmas period, and again in mid-
summer. 
Multicoll i nearity was not a problem with these equat i ons. The 
only simple correlation of any significance was between the beef pri ce 
and Y1 and Y2 (0 .612 and 0.637 respectively) but was not large eno ugh to 
suggest multicollinearity. Autocorr elation is however almost cer tai n 
to be present 9 both as measured by the d Stat istic and by the compar i s on 
of actual and estimated beef consumption (shown in Diagram 8.1 ) which 
indicate that the residuals are not randomly distri buted about the 
estimated line, but grouped in alternate pos itive and negative blockso 
The likely cause of this is mis speci ficati on (i. e. an important var-
iable left out) and this is confirmed by the low multiple correlation 
coefficients. 
In order to test this assumption, the equati ons in Table 8.4 were 
re-estima ted with the alternate addition of two new variables represent-
ing the price of chicken and the price of veal. (The former because 
of the s i gnif icant growth in chicken conswnption over the last dee de 
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and the latter because of the large relative quantities of veal con-
sumed i n France . ) The results of this procedure, which was inconclu-
sive ~ are s hown in Table 8050 
The addit i on of chicken price - Equa tions 8.2.5 to 8 . 2.8 - made 
little di ffer nee to the price elasticity for beef, but raised t he 
income elasticity, increasing in all cases its standard erroro This 
is not surprising since chicken price was highly correlated with Y1 
and Y2 (Oo891 and 0.902 respectively) and moderately correlated with 
Pb (0.637). The combination of an increase in standard error and high 
simple correlation suggest that the addition of this variable intro-
duced multicollinearity into the equation. The sign and the value of 
the cross elasticity ( - 0.13) imply that chicken is a much stro.nger 
su~stitute for beef than pigmeat., However in no case was the est ima te 
of the cross elasticity significantly different from zero, and therefore 
no positive inferences can be made. The D.W. statistic remained practi-
cally unchanged. 
The results of adding veal price to the explanatory variables 
were only slightly more conclusive. Veal price was quite highly 
correlated with beef price (Oo787) and the two income variables (0.765 
and 0.800), and tended to make the beef price elasticity non-significant 
at both the 1% and 5% levels (although still different from zero) as 
well as raising the income elasticity. Again it would seem that the 
addition of another variable has caused multicollinearityo 
Equations 8.2.11 and 8.2.12 give a cross elasticity with res-
pect to veal price of -0.317 and 0.398~ suggesting that veal is a 
strong complement with beef. Comparing these two equations with the i r 
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Table 8.2 
Resul ts ( 1 ) of Monthl:i;: Demand Model Ii 
· With t he Addi ti on of Chicken and Veal Prices as Independent Variabl es 
Dependent 
R2 Equation Variabl e Constant Pb Pp Pc Pu Y1 Y2 F d 
• 8. 2.5 Cb1 3.730 - 0.491 0.069 0.142 0.509 0.391 •• 1.253 (0 . 249) (0 .1 43) (0 .173) (0.195 ) 
8. 2. 6 Cb1 3 .773 - 0. 55°8 0. 086 0.169 0.523• 0.389 •• 1 . 237 (0 . 249) (0 .152 ) (0 .1 85) (0 . 206) 
** 0. 063 0 . 5~1 •• 8.2.7 Cb2 4 .315 - 0. 694 0.130 0.409 1 .175 (0 . 248) (0 . 147 ) (0 . 172) (o . 194) 
8.2.8 Cb2 4.706 ** ** 1 . 159 - 0.771 0. 072 0.133 0.574 0.400 (0 . 248) (0.151) (0 .185) (0 . 206) 
8. 2. 9 Cb1 5.305 - 0.456 - 0. 058 - 0.1 40 0 .4,~ 0.390 ** 1.247 (0 . 282) (0 .145) (0 .189) (0 .124) 
8. 2.10 Cb 5.494 -0.476 0.082 -0. 201 o.Jz* 0.390 •• 1 . 236 1 (0.283) (0 .147) (0.200) Co .1 2.9.) 
8. 2. 11 Cb2 5. 258 - 0.486 0 .101 -0.31 7 o . 5~f 0.424 •• 1 .198 (0 . 276) (0 .142) (0.165) (0 .1fl1) 
• 0.61"'1' •• 8.2 .12 Cb2 5. 521 -0.514 0.133 -0.398 0.423 1 .197 (0.277) (0.144) (0.196) (0.127) 
( 1 ) Estimated with seasonal variables (not shown) 
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equivalents in Table 8 0 1 .. (equations 8.2.3 and 8.2,,4) show that the sum of 
the beef and veal elasticities in 8.2.11 and 8.2.12 are approximately 
equal to the beef elasticities in 8.2.3 and 8.2.4. To a certain extent 
this i not unexpected as the consumption variable is a composite of 
beef and ve l consumption, however the loss of signi ficance for the 
beef pri e coefficient casts doubt on the validity of the elasticities 
estimat d i n 8.2 . 1 and 8.2.12 ; although the c oss elasticity for veal 
price is significant at the r;'/o level in 8G2.12, and the multiple 
correlation coefficient has been aised to 0.423. 
8.2.2 Re ults of the Quarterly Analysis 
The re ults of estimating Model I using quarterly data were less 
successful than those using the monthly data. Table 8.6 gives the full 
results for bo th consumption variables. In this case Cb1 gives more 
significant results~ but Cb2 is still preferred. Considering those 
which estimate Cb 2 (8.2.17 to 8.2.20) 9 the price elasticity for beef of 
between -0.,68 and --0 . 85 is very similar to that found in the monthly 
analysis, but the cross elasticity with respect to pork price has 
increased ten fold to around 0.14, and a lthough still not different f r om 
zero 9 is relatively much more signi ficant. The only real i nterest in 
these results is he compari s on between the te hnique s of measuring 
income . It shows that the use of vage rates (for France at least) 
yields elasticities very little different from the more widely used 
methods, and has the advantage of being more readily available or 
quarterly (and monthly) analyses( 1 >. Y1 (the index of the general level 
(1) A case may be made for its use on all occasions where persona l is-
posabl e income is not available9 as income series deri ed from 
National P oduct series tend to include omponents (such as und ·s-
tributed profits ) which the average onsumer, whose income \ e are 
trying to gauge, does not usually benefit from . 
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Table 8.6 
Results ( 1 ) of guarterl;i: Demand Model I - Fr ance 
Dependent 
R2 Equation Vari able Cons tant Pb Pp Y1 Y2 Y3 Y4 s 1 S2 s3 F d 
• -0 . 0~2 • • • 8.2.13 Cb1 5.938 - 0 . 574 0 . 015 0 .3 09 - 0 . 069 - 0 . 067 0 ,335 0. 933 (0 . 337) <0 . 201) (0 . 134) (0 . 029) (0 . 028) (0.030) 
8 . 2.14 Cb1 5.407 - 0 . 555 0 . 059 . 0 , 359* - 0 . 064 - o . o6f - 0 . 068• 0 . 340 • 0 . 920 (0 . 327) (0 . 204) (0 . 152 ) (0 . 030) (0 . 028) (0 . 030) 
6. 003 -0 . 666 0 . 058 • -0 . 05~ - 0 . 066. 0 . 069 0 , 961 8 . 2.15 Cb1 0 . 337 0 .370 • (0 . 333) (0.198) (0 .125) (0 . 029) (0.028) (0 . 029) 
8 . 2.16 Cb 5.074 - 0 . 532 0 . 070 o .39t -0 . 06~ - 0 . 06( - 0 . 066 0 . 344 • 0 . 892 1 (0 . 317) (0 .204) (0 .1 65) (0 . 029) Co . 028) (0 . 030) 
Cb2 6.1 87 
• •• 0 . 018 1 . 274 8 . 2 .17 - 0 . 791 0 . 092 0 . 387 0 . 024 0 . 010 0 .325 
(0 . 349) <0 . 207) (0 . 138) (0.030) (0 . 029) (0.031) 
Cb2 
• •• 1 . 267 8 . 2 . 18 5.514 - 0 . 752 0 .1 43 0 . 438 - 0 . 022 0 . 220 - 0 . 009 0 . 324 
(0 . 340) (0 . 212) (0 . 157) (0.031) (0 . 029) (0 . 031) 
8 . 2.19 Cb2 6.199 - 0.85_3 0 .1 35 0 . 39*:,* -0. 021 0 . 021 - 0 . 011 0 .348 • 1 . 249 (0.347) (0 . 206) (0 . 131) (0.030) <0.029) (0 . 031) 
• 
- 0 . 006 1.185 8.2.20 Cb2 5.114 -0.683 0.146 0 . 45? -0.025 0 . 021 0 . 306 (0.335) (0.215) (0 . 17 ) (0.031) (0.031) (0.031) 
( 1 ) Y1 index of general level of wages 
Y2 index of wages in manufacturing 
Y3 income/head adopted from I.M.F . data 
Y4 personal consumption/head from I.M.F. data 
1.35· 
Table 8.1 
Results ( 1 ) of Quarterly Demand Model I - with Addition of Chicken and Veal Price Variables 
Dependent 
R2 Equation Variabl e Constant Pb Pp Pc Pv Y1 Y2 F d 
8 . 2.21 Cb1 4 . 605 -0.512 0.045 0 . 085 0.394 0.338 0. 961 <0.383) (0 .221) (0 . 263) (0 . 270) 
8.2 .22 Cb1 2.312 - 0.502 0.172 0 . 279 0. 580 0.394 • 1 . 083 (0.366) (0 . 225) (0 . 265) (0 . 262) 
8 . 2.23 Cb1 5. 900 -0.402 0 . 062 - 0.174 0.370* 0.345 0.931 (0 . 444) (0 . 217) (0 .288) (0 . 168-) 
8. 2. 24 Cb 5 . 945 - 0 .367 0. 160 - 0.328 0 .4~7 0.397 • 0.965 1 (0 .425) (0 . 217) (0 . 292) (0 .1 64) 
8.2.25 Cb2 4 .464 - 0.706 0 . 134 0. 131 0. 503 0 .331 1 .341 (0 .395) (0 . 228) (0 . 271) (0 . 278) 
8. 2. 26 Cb2 2. 807 - 0. 703 0. 241 0.257 0 . 61~ 0.367 1.374 (0.394) (0.236) <0.278) (0 . 274) 
6.125 0.166 -0.276 •• 0.346 1 .336 8.2.27 Cb2 - 0.518 0. 482 (0.455) (0 . 222) (0.295) (0 .172) 
8.2.28 Cb2 6.124 -0.449 0.267 -0.422 0.5!1 0.391 • 1.346 (0.438) (0.224) (0.302) (0.169) 
( 1 ) Estimated with 3 seasonal variables (not shown) 
Y1 index of general level of wages 
Y2 index of income/head based on E.M.K. data 
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Table 8. 8 
Resul s of guarterl~ Demand Model II 
Dependent Y1 ( 1) Y2( 2) R2 Equa i on Var" abl e Constant Cb2 Cp s1 S2 SJ F d 
(a) • • • 8. 2. 29 Pb 4 . 000 - 0.187 0. 035 0. 293 0. 016 0. 001 - 0. 026 0. 626 •• 1 . 028 (0 . 086) (0 . 204) (0 .120) (0 . 017) (0 . 015) <0 . 015) 
(b) • • Pp 6. 926 - 0. 046 - 0. 889 0.437 - 0. 035 0. 002 o.ooo 0. 223 0. 503 (0 .1 40) <0 .332) (0 .196) (0 . 028) <0.024) (0 .024) 
(a) • • 8. 2.30 Pb 4.169 - 0.199 - 0. 002 0.300 0. 015 0. 003 - 0. 025 0. 636 •• 1. 079 (0 . 086) (0 . 204) <0 . 114) (0 . 017) (0 . 015) (0.015) 
(b) • 0. 163 Pp 6. 654 - 0. 035 - 0.724 0.312 - 0.029 0. 002 0.004 0.392 
(0 .147) (0 .350) (0.196) (0 . 029) <0.026) <0 . 026) 
(1) Y1 and Y2 as i n Table 8.7 
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of wages from the I . L.O.) is preferred, because it covers a wider range 
of incomes. The quarterly income elasticity i s less than the month y 
estim te (0.387 u 0 .467) .. This could be due to the two differen l 
series us ed to meas ure income, or people may take more a count of 
income in the short run than they do in the longer run. Thi s latte r 
reason is unl i ke ly s o il must be assumed that the difference is due 
to the different income series . 
There are no high s i mple orrelations (Pb is correlated with 
the income variables but only at a leve l - 0.6) so multicollinearity may 
be discounted. The Durbin-Watson test shows all equations with Cb1 to 
be positively autocorrelated at the 1% level, while those on Cb2 are in 
the indetermi nate rangeo 
As with the monthly analysi s explanatory var i ables representing 
chicken and veal p ices were now added to the equationso The res ul t s 
are shown in Table 8.7, and were entirely simi l ar. All variable s 
except income became non-s ignif ' cant a nd standard errors increased -
evidence of multicollinearity9 supported by the high simple correlations 
between chicken price and income (0 . 9), between veal price and be f 
price (0.8),and between veal price and income (0.8). Again inc ome 
elasticity was increased, and beef price elas ti c ity decreased, but the 
standard errors on the cross elastic i ties (pork, veal and chicken) were 
too large for them to be acceptable. Tes t s for autocorrelations we r e 
indeterminate .. 
The results of estimating Model II with quarterly data are s hown 
in Table 8.8. Although equations 8.2.29(a) and 8.2.3o(a) give r ea onabl e 
explanafions for the price of beef, the credibil i ty of this method s 
limited by results obtai ned for the price of pork, whjch are so poor 
that there would seem little point i n calculat ing the struct ural coeff 1c-
lent o However these are s hown in Table 8.9 0 merely for comparative 
purposes. There are possibly tw o major reasons fo r the failure of this 
modelo Either there is little or no simultaneous relation between the 
prices and quantities of beef or pork (in which case the estimat ed 
equations can be regarded not as reduced form equations, but independent 
structural equations) or the pork price equations are estimated 
with erroneous datao The second explanation is more likely since it 
was not possible to obtain data which would enable fresh pork and bacon 
(and ham) to be separated, and the price used was for fresh pork . ( 1 ) 
The pork price equations 8o2o29(a) and 8o2o29(b) are both badly 
(positively) autocorrelated ; but the beef price equations are in the 
indeterminate rangeo The structural elasticities (Table 8.9) wi ll be 
biased because of the high standard errors of some of the reduced orm 
coefficients used to calculate them o In particular the price el as t i-
city of beef is very hi gh at around - 5o0, and the income elasticities 
are also high. Faure, using annual data estimated a simple model of 
the same type (id did not contain income) the r esults for which are 
shown on page 38. He found beef price elasticities of betwee n 
-1 .1 and -106, but obtained similar figure s to the above for the pork 
and cross elasticities. However the sign given by Equation 8 02 029 for 
the cross price elasticity of porl pri e with respect to beef is not 
according to l! priori reas oning 9 wh i ch is hat pork should be a s ubsti-
tute not a complement for beef o 
(1) It was considered that the averaging of pork and bacon prices wou d 
simply mask the ef fe ct of both. 
11,.0 o 
lJble 802, 
.§!..Ectu a l El asti ities fo r Equations 
8_o2o22 and 8.,2o3~ 
Pri e Bee Pri e Por Y1 Y2 Si S2 S3 
802 .. 29 Be -5 .. 292 - Oo208 1 0636 0 .. 085 - Oo005 -0 .. 1.37 
Po * 0.,273 - 1 0113 OoLi-12 Oo034 - Oo002 0.007 
802030 B f -5 .. 027 0 0 4 .. 508 - Oo075 - Oo015 Oo125 
Po 0 .. 243 -1 .,382 0 .. 361 0 .. 040 - 0 .. 002 - 0 .. 005 
A \ ith Model I h sea ona l a . iab les ar mos tly non-s·gni fican~ 
gi ing no evid n~e of any se s on l s hift s in demand .. 
8 . 2.3 R e s ~lt s of the Annua l nalysis 
The r s ults of he Annu _J nalysis wer s ta ist · lly very much 
better th n those of lhe pre iou WO S ions , a f ct wh "ch mus t be 
attributed to the more ur te d t ( iscussed ln Sect · on 8.2.3 ) o The 
results from estimati ng 1od l I e gi en in T hle 8.10. The direct 
price el astici y of bet een -0 .. 68 nd 0.,77 is very s1mi l r to that 
found in the quarte ly n l ysi u he incom el as icity i s much 
higher, h ing is en rom around Oo4· 0 ro nd o .. 0 However. t he most 
not "ce ble differenc is that th c oss el s ici y w h pork is now 
significant, nd of the l eve l l s o found by aure nd \ ebe 0 B cause of 
the t o different sources of the da se ies used for he qu terly nd 
annual ana lyses i is not possible 0 s y hether hese di ff rence s re 
due to he attainmen of he lo ng run o 00 qua e ly) d t .. The 
latter expl n tion is mo e likelyo Of h two income v riables used Y1 
is f avoured because Y2 deri ed f om he e i of rs on 1 consump ion 
141. 
Table 8 .10 
Results of Annual Demand Model I 
Dependent 
Equation Variable Constant Pb Pp Pv Y1 Y2 R2 F d 
-o.-,C •• •• 8.2.31 Cb 2. 823 0.322 0.847 0.969 •• 2.129 (0.144) (0 . 120) (0.062) 
•• •• 1. oM 8. 2.32 Cb 1 .539 -0 . 687 0. 288 0.972 •• 2.019 
<0 .131) <0 .113) (0 . 074) 
• •• 8.2.33 Cb 6. 094 -0 . 761 -0.492 0.922 0.872 •• 1.542 
<0.341) (0.304) (0.112) 
8.2.34 Cb 4. 681 • -0.952 -0.115 
(0.427) (0.355) 
•• 1. 035 
<0 .164) 
0.806 •• 1 .196 
Teble 8111 
Result of Esli l1 !!I Annual Demand odel IJ 
(a) Reduced Form Equa ions Es t1111ated 
qu t on Dependent Const nt Cb Cp Y1 Y2 R2 F d 
V rio.ble 
2 • .}!';( ) Pb 4.281 
-0. 764 •• 0.894 •• 2.006 -0.072 0.9}8 (0.2}4) (0 .188) <0.197) 
8.2.35( Pp } .1 25 0.400 -0.455 0.399 0.362 1.925 (0.376) (0.303) (0.317) 
.2.36( Pb 2.487 -o.sl! -0.358 1 • 0.904 •• 1.690 (0.226) (0.222) (O.J62) 
(b) Pp 2.173 0.327 (0.362) 
-0.698 
(0.356) 0.919 (0,52}) 
0.422 1.768 
(b) Structural Coefficienls Derived from (a) 
qu ion Price Price Y1 Y2 
Beer Pork 
.2.35 Beer -1 .181 0.187 1 .180 
Pork -1 ,040 -2.045 1.782 
8.2.36 Beer -0.989 0.508 1 .182 
Pork -0.461. -1.198 1 .865 
(c) Simple correlation matrix for Equ tions 8.2.35 and 8.2.36 
Cb Cp Y1 Y2 
Cb 1.000 
Cp 0.952 1.000 
Y1 0.948 0,975 1.000 
Y2 0,955 0.985 1.000 
1.(0 
120 
! 
Fi gure 803 
French Annual Beef Consumpt i on (1950=100) 
Actual {-) ·Estimated (-- -) 
Eguation 8o2a31 
/~ /. 
' / I '1$ 
I 
1 ~ 5 
--, 
1950 
Fi gure 804 
eflated Beef Pri ce - Fr ance (1950: 100) 
Actual (~) Estimated (- -- ) 
Equation 8o2o3S(a) 
1960 
I 
I 
~' 
I ' I '® 
1965 
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of the IoM.Fo) includes undistributed profits which are considered a 
source of biaso 
Statistically the equations are very good, with all coefficients 
2 
at least '5'fo significant, high F test and R • There is no evidence of 
autocorrelation from the d statistic at the 1% levelo The only large 
simple correlation is between beef price and the income variables (Oo88). 
Equations 802033 and 8.2o34 ~how the results of replacing pork 
price with veal price as an explanatory variableo The equation using 
Y1 is again accepted as the more accurate (Equation 802.33) and it 
suggests that veal is a quite strong complement for beef in France 
much more so than shown by the quarterly model - but the coefficient is 
barely signif icant ly different from zero, and its introduction has led 
to both a reduction ~n the significance of the direct price elasticity 
and a drop in the R2 o However the level of the direct price elasticity 
is virtually unchangedo 
Model II was estimated using the same annual datao The results 
(Table 8011) once more show the tendency of this model to give higher 
estimates of the elasticities than Model Io In factp because of the 
poor estimating equations for pork price (in particular the very high 
standard errors 6f their explanatory variables) little signif i cance can 
be attached to the structural elast icities obtained by using the method. 
The incorrect sign (according to~ priori reasoning) of the cross flexi-
bilities with beef in Equations 8 o2o35(b) and 8 o2o36(b) has also 
introduced considerable bias i nto the calculation of the structural co-
efficientso Although these are not i mplaus i ble they are probably over-
estimatedo There is evidence of multicollinearity as shown by the high 
simple correlations of Table 8.11(c) but none of autocorrelation from 
the d Statistico 
803 Summary of Results 
The r esults of the monthly and quarterly French analysi s were 
frankly disappointing, because of the problems with the datao The best 
and only really acceptable results were obtained using Model I with the 
annual dat ao These imply that in France beef has a price el asticity of 
-0.8, and i ncome elasticity of Oo9 and a cross price elasticity with 
pork of 0.3a 
-CHAPTER IX 
ANALYSIS OF THE DEMAND FOR BEEF AND VEAL 
IN ITALY 
9.1 The Data 
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(a) Price~ Composite prices for beef and pork were available 
from the "Bollitino Mensile di Statistica" published by the Instituto 
Centrale di Statistica in Rome, and from additional data very kindly 
supplied by the same institution. 
(b) Income~ I.L.O. data only was used as income vari ables 
for the Italian analysis. Two series were formed, one r epresenting 
an index of wa3e r ates in nuf01cturing , ,-· nd ~ u~ e~ rc~~csc ' i ng 
the general level of wages in Italye Prices a1 d v1ages vere deflated 
by the I.L.O. consumer price index. 
(c) Consumption: The consumption series for the quarterly 
analysis was formed from slaughtering statistics in the "Bollitino 
Mensile di Statistica" adjusted for trade by data from the "Tableaux 
analytique - Volume A (Produits Agricoles)" of the European Communitieso 
Annual consumption data came from the European Communities' "Statistique 
Agricole". 
9e2 Results 
As with Belgium (1 ), it was originally i ntended to study the 
peri od 1960-68 using quarterly observati ons, but the source of quarterly 
trade data was not available before 1962, s o the quarterly analysis 
was confined to 1962- 68 (28 observations )o The annual analysis was 
from 1955/56 to 1967/68 (13 observati ons )o 
9.2.1 Res ults of the Quarterly Analys i s 
No quarterly consumpti on data could be obtai ned for pigmeat, so 
the analysi s was further confined to the estimation of Model I onlyo 
The results are given in Tabl e 9o1o Equations 9 .2. 1 and 9 o2o2 yield 
very high elasticities, in compari s on with the other E.E.C. countries. 
Equation 9o2o2 is preferred, not only because it gives statistically 
better results, but ma i nly because the inc ome (proxy) variable used is 
more general, not being c onf i ned to a single secton 
The equation implies a very high response to price in Italyp 
(both to own price and that of a substitute), and less response (com-
paratively only) , to incomeo A high response to income was expectedp 
after the large rise in real income in I t aly since the war, and even 
since 1960. These results suggest that given the previous growth in 
incomepprice has become the more important factor in demand si nce 19620 
However the time period covered (6 years) is t oo s hort t o draw any 
definite conclusions. 
The coefficients of the seasonal dummy variables show significant 
seasonal shifts from the leve l of the first quarter (January-March) in 
• 
( 1) · See Chapter VII o 
149. 
Table 9.1 
Results ( 1 ) of Quarterly Demand Model I - Italy 
Dependent 
Equation Variable Constant Pb Pp Y1 Y2 s1 s2 s3 R2 F d 
- 2.1 111' 1 . 971 ** ** 9 . 2.1 Cb - 5 . 118 2.278 0.004 0 .1 08 0. 132 0. 748 ** 1.352 (0 . 641) <1.165) (0.834) (0 . 061 ) (0 . 059) (0 . 061·> 
** * •• • 9 . 2.2 Cb 2.296 -3.467 2. 071 1.970 - 0 . 050 0.087 0.114 0.820 ** 1 .803 (0.651) (0 . 827) (0 .455-) (0 . 050) (0.051) (0 . 052) 
( 1) Y1 i ndex of wage rates in Manufacturing (from I.L.O.) 
Y2 index of General Level of Wages (from I.L.O.) 
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the third anq four th quarter s (July to December) io eo consumpt i on due 
to s eas ona l fac tors i s greater i n t he sec ond half of the yearo 
As Table 9o2 s howsp there ar e q i t e hi gh simple correlations p 
sugges t i ng t he pr sence of the dread mul t icol l i near ity, a l t hough most 
coeff i c i ent s a e signi f ican t i n bot h equati ons p only in 9o2o2 is there 
Pp 
Y1 
Y2 
Si mple 
Pri ce 9eef 
oOOO 
0.,707 
Oo 700 
Oo821 
Table 9o 2 
Eguati o~ 
Price Pork Y1 Y2 
1 0000 
1 0000 
1 .. 000 
no evi dence of autocor r elat i ons as meas ur ed by the d s tat i sti c o 
Fi gure 9o1 s hows the ac ual and es tima ted beef consumption fo r 
Italy by Equat i on 9o2o2 o The equati on is s een t o be none t oo success~ 
ful from thi s point of view, a s the e a e wide u explained fluc tuat-
ionso 
9o2o2 Results of t he Annua l Ana l ysis 
The results of estimat ing Mode l I wi t h annual data are shown in 
Table 9 .. 3.. They have been s ad l y e ff ected b mult icoll i near ity (note 
the huge standard errors des pite t he high R2 and F t est) and Table 9 o4 
shows whyo 
Tabl e 9.,4 
Si mpl e Cor·r elations f o Eguati on 2o2o;2 
y Pb Pp 
y 1 0000 
Pb Oo679 oOOO 
Pp Oo918 Oa826 ., 000 
" 
Table 9o3 
Results of Annual Demand Model I - Ital~ 
Equation 
Dependent 
Variable Constant Pb · · Pp · Y R2 
9o2o3 Cb 10546 - Oo360 -Oo160 10041 Oo941 
{00646) {Oo989) {Oo.213) 
.Iabl e 9o5 
Re sults of Annual Demand ·Model II - I aly 
(a) Reduced For m Equations Es i mated · · 
Dependent 
Equation Variable Constant Cb Cp y 
9o2o4{a ) Pb 30526 - Oo298 Oo516 Oo248 
(00146) (Oo150) (Oo 143) 
9o2 o4(b) Pp 3 0639 - 0.140 Oo162 Oo330 
(Oo138) (Oo141) (O o135) 
(b) Structural Coeffic'ents derived f om (a) 
p ic Price 
Bee Po rk y 
Beef 60780 210500 50458 
Por 5o8Jj -120410 20625 
(c ) Simple corre lations for Equation 9p2o4 
Conso Cons 
Beef Pork Income 
Conso Beef 10000 
Conso Pork Oo835 10000 
Income Oo966 Oo837 10000 
R2 
Oo787 
Oo870 
F 
F d 
20089 
1 0625 
...... 
Vt 
"" 0 
Li ttle credibi lity can be attached to these resultso 
Model II was also run using the Italian annual datao The 
results are given i n Table 9o5c Par t (c) of the Table shows the 
simple correlations which are again extremely high - mult i collinearity 
is agai n certainly pr esento Despite the good R2 figures and no evi-
dence of autocorrelation by the Durbin~Wats on Test 9 only the cross price 
flexibil ity in Equat i on 9o2 o4(a) and the di rec t price flexib i lity in 
9o2o4(b) are deemed s · gni f i cant by the T testo The signs of the pork 
variable i n both of the price estimating equa i ons are wrong according 
to~ pri ori r easoning, and the direct p~i ce flexi bilities are inordin-
ately lowo All these factors combine to gi ve the nonsensical structural 
coefficients of Tabl e 9o5(b)o 
9o3 Summar y of Res ults 
The resul ts of t he I tal i an analysis a r e inconclusive (a) because 
of the lack of data to go further into the determinants of I t alian beef 
demand and (b) becaus e t he data which was available was i tself unsuit-
able for the type of analys is attemptedo Manganp commenting on the 
demand for liv stock products in Italy wrote " Regi onal di fferences are 
so great that demand for beef, veal and mi lk is best thought of in 
regional terms rather than as a nat i onal marke 11 ( 1 ) and thi s is t he 
essence of the ~roblem faced hereo Cr oss- sect i on analys i s of demand 
ought to be far more productive in Italy than time-series o 
Nevertheless the quarterly demand equations es timated by Model I 
(1) Mangan, FoAo: Changes in t he Gr ain and Livestock Economi es of Italy 
with Projections from 1970 and 1975 9 Mi chigan State Univers i ty -
USDA project Noo 511565~31 19670 
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were reasonably successful, and note must be taken of the elasticities 
foundo Equation 9o2o2 suggested a price elasticity of - 3o46, an inc ome 
elasticity of 1o97, and a cross price elasticity for beef wi~h pork of 
2o01o The only avail able comparison is with Weber, who found pri ce 
elasticities r anging between -0.23 and -0.93P income elasticities 
between 1 o98 and 2.24, and a cross price elasticity with pork of Oo70o 
Only the income elasticity shows any r esemblance to the elasticities of 
this studyp but Weber was studying the immediate post-war period, when 
conditions wer e very di fferento 
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CHAPTER X 
SUMMARY AND CONCLUSION 
Overall , the results of t he statistical analysis carried out 
for this study must be regarded as only fair. Of the five countries 
studied, good results were obtained for Germany and the Netherlandsp 
fair results for Belgium, but the results for France and Italy wer e 
disappointingly poor, Wlnichmust be put down to inadequate datao 
A summary of the main results obtained, including a comparison 
with other studi es, is given in Table 10.10 Price elasticities are 
seen to be relatively low in Germany and France (around -Oo7}, higher 
in the Netherlands (-1 oO) and high in Belgium (-2.1) and I t aly (- 3.5)0 
(The quarterly estimations are considered i n all cases more acceptable 
than the annual equations because they are generally far better statis-
tically and long run conditions are l i kely to be prevailing.) Income 
change was found to effect consumption less than price in all countries 
(except for Germany when the period 1952-1959 was included in the 
analysis). Thia differed from Weber who studied the period 1950- 589 
and it is therefore concluded that as i ncomes rise they are becoming 
a less important factor in the demand for beef in the E.E.C. countrieso 
The income elasticities were surprisingly low in the Netherland (Oo21), 
Germany (Oo58) and France (Oo44)o The lower income countries hadp 
as expected, higher elasticities (1o4 for Belgium and 2o0 for Italy)o 
No significant cross price elasticity for pork could be found 
for France except for the annual analysis. The cross elasticity was 
small (but statistically significant) in Germany at o.17P and very high 
in Italy (2o01)o The values for both the Netherlands and Belgium 
indicated quite a strong cr oss effect of Oo45o 
Equations estimated by Model I yielded results which were in 
general statistically better than those for Model IIP and subject to 
less erratic variation. However this is probably due to the data and 
not the inadequacy of the model. It was unfortunate that where good 
data was available for a long period (i.eo for Germany) there was no 
similar data available for pigmeat consumption. Model II also fell 
down because in most cases it was estimated for the past 10-12 years 
only, and as such it should have included an equation for chicken price 
(and therefore a chicken consumption variable) for which data was also 
unavailable. 
The object of this study was to attempt to provide some insight 
into the relative effects of price and income on the demand for beef in 
the E.E.C. by the use of simple econometric models. Within limitations 
this has been achieved~ and it has been shown that price is of consider-
able importapce. relative to income, and that no meaningful projections 
could be undertaken without taking account of price quantitat i velyo At 
present in the E.E.C. there is agitation to change the structure of 
agriculture by changing the structure of the suppor t policy, and this 
will inevitably mean a change in the price regi meo 
157 0 
Table 10o1 
Summar~ of Elast i ci ti es Obt ained in the Anal~sis 
and ComEar isons with other St udies 
Type of(1 ) El as ti cities (2) 
Country Source Per i od Dat a Pb Pp y 
Germany Equation 1952 -
5.2010 1969 Q -0.51 0 .. 25 Oo64 
Equation 1959 -
5 o2o1 4 1969 Q -Oo70 Oo17 Oo58 
Equation 1955/56-
5o2o16 1967/68 A - Oo77 0.60 0.42 
Weber 1950 -
1958 A -0.,59 0.31 1o07 
Netherlands Equation 1955 -
6.201 1968 Q - 1010 Oo45 Oo21 
Equat i on 1955/56-
6,,2.4 1967/68 A - 1 063 0.98 0.38 
Weber 1950- -Oo80 0.73 
1958 A to - .133 1 003 to 1 033 
Belgium Equati on 1962 -
7o2o2 1968 Q -2.18 Oo44 1.39 
Equation 1955/56-
7o2o9 1967/68 A -1o27 (Oo16) 1o07 
Weber 1950 -
1958 A -2o08 (-Oo05) 1o47 
Calicis 1950 - - 0 .. 90 Oo21 Oo80 
1965 A to - 1o56 to Oo2.3 to 1 .91 
France Equation 1960 -
802018 1968 Q - Oo75 (0.14) 0 .. 44 
Equation 1950 -
8.,2031 1966 A -Oo77 Oo32 0 .. 85 
Weber 1950 -
1958 A -Oo74 Oo29 1..22 
Faure 1952 - -Oo74 Oo79 
1964 A to -1o58 Oo38 to 1013 
Italy Equations 1962 -
9.,-2 -.. 2 1968 Q - 3 .. 47 2,,01 1o97 
Weber 1950 -
1958 A -Oo93 Oo70 2.24 
( 1) Q = quarterly 11 A = annual 
(2) Brackets mean non- signi f icant 
1580 
Finally it should be noted that the scope of this study was 
wide in that it attempted to investigate the demand for beef in five 
large countries, necessitating a rather superficial analysis of each 
using only simple econometr i c toolso It perhaps would have been better 
to concentrate on one or two of the areas (say Germany and Italy as the 
largest potential markets) and make the analysis in more deptho 
• 
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APPENDIX A 
GERMAN DATA 
Monthly Data 
Quarterly Data 
Annual Data 
Ai 
Table A1 : German Month!~ Data 
Price of (D .M. /kg} : Cost of Living Consumption of : 
Pork(1) Beef (1) Pork (2) Beef( 2) Income Index Beef 
Veal Chicken 
Year Month (biUion D.M.) (1953=1 00) ( 1000 m. t . ) Price (D . M. /kg) (1) (2) (3) (4) (5) (6) (7) (8) (9.) ( 10) ( 11 } 
1952 1 4 .46 4 . 26 4.80 104.4 43 .5 6.9 
2 4.35 4.29 5.00 105.3 39.8 6.2 
3 4.26 3.32 :·5 ~ -f,6 106:.1 ·4077 .T.7 
4 4.15 4.34 5.1 6 106.1 41.4 8.5 
5 3.94 4 .35 5.17 101 .6 48.7 8.4 
6 3.94 4 .41 5.17 106.1 47.9 6.4 
7 3.88 4.36 5.28 103 .5 46 .8 7.4 
8 4.14 4.34 5.40 103.5 47.6 6.7 
9 4.27 4 . 27 5.51 101 .1 53.3 7 .1 
10 4.23 4.18 5.64 101 .1 58 . 6 6.4 
11 4 .17 4.10 5.77 102.1 46.9 6.7 
12 4.12 4.04 5.89 102.1 58.8 9.1 
1953 1 4.11 4.03 5. 71 102.1 46.7 7.6 
2 3.99 3.95 5.53 101 .1 44.6 7.7 
3 3.89 3.91 5.35 101 .1 53 .6 10.8 
4 3.76 3.92 5. 61 101 .1 41 .4 8.5 
5 3.68 3 . 93 5.87 101 .1 48.3 8.7 
6 3.66 2.97 6.09 100.2 52.2 8.6 
7 3 . 75 3 . 98 6.09 100.2 52.2 8.6 
8 4.09 4.01 6.07 100.2 57.3 7.9 
9 4.25 4. 03 6.04 99.3 62.0 7.2 
10. 4 .36 4. 03 6.10 99 .3 58 . 8 6.4 
11 4.42 4.02 6.17 99 .3 59 .3 7.1 
12 4.43 4 . 02 6.23 99.3 59 .3 8.8 
1954 1 4.44 4.05 6.oo 99.3 58 .7 7 .1 
2 4.44 4.05 5.77 100.2 50.0 7.6 
3 4.43 4.05 5.53 100.2 59.9 10.0 
4 4.35 4.06 5.73 100.2 51 .8 9.1 
5 4. 21 4.08 5.93 100. 2 57.2 9.1 
6 4.18 4.10 6.13 100.2 56.8 8.6 
7 4.25 4.99 6. 21 100.2 57.4 6.9 
8 4.27 4.22 6.30 100.2 61 .1 8.9 
9 , 4.33 4.26 6.3$ 100.2 61.8 7.3 
10 4.38 4.28 6.49 101 .1 60.8 7.0 
Source: Agrarwirtshaft, Hannover 
( 1) Selected Cut 
(2) Averaged 
A ii 
Table A1 ( contd) 
( 1.> (2) (3) (4) (5) (6) (7) (8) (9) ( 10) ( 11 ) 
1954 11 4.34 4.26 6.60 102 .1 67 .3 8.0 
12 4.24 4.75 6. 71 102 .1 60 .1 8.6 
1955 1 4.21 4.25 6.47 102.1 58.8 8.1 
2 4.01 4. 24 6. 23 101 .1 50 .9 7.3 
3 3 .93 4.24 6.oo 101 .1 60 .8 9.2 
4 3.81 4.25 6.30 101 .1 53 .7 9.1 
5 3 .55 4.29 6. 60 101 .1 58.3 9.4 
6 3.64 4.38 6.90 101 .1 52.9 8.3 
7 3. 61 4 .42 6.87 103.0 53.1 7.3 
8 3.71 4.44 6.83 102.1 65 . 0 8.3 
9 3 .91 4.46 6.80 102 .1 63.9 6,7 
10 4 ,09 4.47 7 .10 103 .0 66.7 6.7 
11 4.17 4.47 7.40 104.0 65.1 6,7 
12 4 .18 4.48 7.70 104.0 61 .9 7.4 
1956 1 4.18 4.49 7.45 104.0 63.6 7.7 
2 4.15 4.50 7.20 104.0 67 .8 6.9 
3 4.15 4.52 6.95 105.0 61 .8 8.7 
4 4.13 4.53 7.34 105.0 63 .1 8.1 
5 4.09 4.55 7.73 105.0 62.6 8.7 
6 4 .04 4.59 8.14 105.0 63.7 7.3 
7 4.03 4.61 7.99 105.0 68.1 7.9 
8 4.16 4. 65 7.83 105.0 70.1 7.3 
9 4 . 25 4.67 7.68 105.0 73.4 6.4 
10 4.27 4.67 7.94 103 .0 79 .1 7.6 
11 4.31 4.67 8.20 106.0 70 .4 6.7 
12 4.34 4.68 8.46 106.0 70.0 7.8 
1957 1 4.35 4 .67 8.21 1 o6.o 70.1 8.2 
2 4.32 4.65 7.97 106.0 53.7 7.2 
3 4.26 4.65 7.72 106 .0 60.6 8.1 
4 4.19 4.66 8.24 1o6.o 39.2 10.1 
5 4. 03 4.66 8.77 1o6.o 66.2 8.1 
6 3.88 4.68 9.29 1o6.o 64.6 8.2 
7 3.89 4.67 9.08 107.0 73.6 7.9 
8 4.00 4.69 8.87 107.0 67.7 7.3 
9 4.07 4.69 8.65 107.0 73 .7 6.4 
10 4.10 4.69 8.92 108.0 77.2 7.6 
11 4.04 4.68 9.20 108.0 71.9 6. 7 
12 4.01 4.68 9.47 109.0 69.6 7.8 
1958 1 3.99 4.69 9.26 110.0 71.6 8.1 
2 3.91 4.68 9.03 110.0 68.7 7.2 
3 3.80 4.68 8.81 110.0 72.6 8.1 
4 3.65 . 4.68 9.02 110.0 66.9 10.1 
Ai ii 
Table A1 (contd) 
( 1) (2) (3) (4) (5) (6) (7) (8) (9) ( 10) ( 11 ) 
1958 5 3.51 4.67 9.23 111 .o 68.8 8.1 6 3.48 4.70 9.44 11 o.o 72.4 8.2 
7 3.50 4. 71 9.47 111 .o 72.4 7.8 8 3.76 4.75 9.50 11 o.o 68.3 6.8 
9 3.94 4.79 9.53 109.0 78.0 7.1 10 4.14 4.85 9.65 109.0 76.5 6.J 11 4.26 4.88 9.77 11 o.o 70.8 5.9 
12 4.29 4.91 9.88 111 .o 75.5 8.5 
1959 1 4.33 4.86 4.41 5.20 9.77 11 o.o 71.5 7.0 4.64 2 4.30 5.01 4.39 5.26 9.67 11 o.o 62.2 6.4 4.59 
3 4.30 5.05 4.38 5.33 9.56 11 o.o 68.8 8.5 4.55 
4 4.25 5.06 4.33 5.35 9. 71 11 o.o 74.0 7.5 4.54 
5 4.19 5.10 4.37 5.39 9.87 110.0 66.4 7.7 4.51 6 4.21 5.15 4.42 5.43 10.02 111 .o 75.0 7.9 4.51 
7 4.20 5.15 4.41 5.41 10.1 ~ 112.0 69.4 6.9 4.48 8 4.31 5.18 4.61 5.46 10.30 112.0 75.4 7.4 4.47 
9 4 .44 5.22 4.68 5.50 10.44 112.0 80.2 7.2 4.45 
10 4.45 5.20 4.62 4.37 10;59 114.0 80.3 6.6 4.42 
11 4.44 5.20 4.58 5.47 10. 73 114.0 78.8 7.1 4.39 
12 4.37 5.14 4.50 5.41 10.88 114.0 70.2 B.5 4.38 
1960 1 4.34 5.12 4.47 5.38 1o.74 114.0 73.1 7.J 4.31 
2 4.26 5.10 4.39 5.37 10.60 114;0 77.5 9.2 4.17 
3 4.07 5.08 4.25 5.36 10.44 114.0 77.5 9:2 4.17 
4 3.96 5.08 4.18 5.36 1o.71 114.0 73.3 9.J 4.19 
5 3.88 5.09 4.16 5.37 10.97 114.0 81.8 10.0 4.22 
6 3.96 5.12 4.38 5.43 11 .22 114.0 75.3 8.0 4.33 
7 4.02 5.14 4.42 5.46 11 .29 114.0 75.7 7.4 4.35 
8 4.06 5.15 4.42 5.46 11.37 113.0 85.6 8.6 4.39 
9 4.13 5.19 4.49 5.48 11 .44 111 .o 83.3 7.2 4.40 
10 4.22 5.20 4.58 5.49 11.55 111 .o 85.7 7.3 4.38 
11 4.25 5.20 4.60 4.49 11.67 112.0 85.4 7.2 4.37 
12 4.26 5.21 4.63 5.50 11.78 112.0 78.2 7.9 4.39 
1961 1 4.27 5.20 4.62 5.50 11.80 113.0 83.1 8.6 4.41 
2 4.27 5.21 4.64 5.52 11 .83 113.0 74.5 7.~ 4.40 
3 4.27 5.21 4.59 5.53 11.86 113.0 80.5 5.6 ~.40 
4 4.18 5.20 4.52 5.54 12.08 113 . 0 74.5 8.J 4.40 
5 4.10 5.21 4.50 5.57 12.30 114.0 87.7 6.9 4.15 
6 4.10 5.22 4.53 5.58 12.52 115.0 75.0 7.5 4.36 
7 4.09 5.22 4.56 5.58 12.54 115.0 82.8 7.6 4.35 
8 4.14 5.23 4.62 5.59 12.57 115.0 90.4 8.J 4.31 
9 4.18 5.24 4.65 5.61 12.59 115.0 84.4 7.6 4.26 
10 4.22 5.25 4.69 5.62 12. 79 115.0 94.9 B.5 4.21 
Aiv 
Table A1 (contd) 
( 1.> (2) (3) (4) (5) (6) (7) (8) (9) ( 10) (11) 
1961 11 4.26 5.26 4.70 5.62 13.00 116.1 84.8 7.5 4.1 6 12 4.27 5. 26 4.70 5.63 13.21 116 .1 85.9 8,2 4.13 
1962 1 4.28 5. 28 4. 70 5. 63 13 .12 116.1 90.4 9.0 4.04 2 4.29 5. 29 4.68 5.64 u.03 117.2 79.0 8.1 3.97 3 4. 27 5. 28 4 .65 5. 64 12.94 117 .2 83 .0 9.0 3.97 4 4.19 5.28 4.57 5. 64 13.22 118.3 81 .3 10.7 3. 98 5 4.13 5. 27 4.52 5.65 13 .50 118.3 83.9 10.2 4.05 6 4 .1 0 5.28 4.55 5. 66 13.78 118.3 82 .7 9.8 4.11 7 4.10 5. 27 4 .57 5.66 14.14 119.4 88 . 6 10.1 4.16 8 4 .14 5.28 4°57 5. 64 14.50 119.4 10.5 9.4 4.18 9 4.28 5. 27 4.72 5. 66 14.86 120.5 90 .8 8.7 4 . 20 10 4.32 5.2 4.75 5.65 14.90 120.5 103 .4 10.2 4. 20 11 4.34 5 .26 4.78 5. 65 14.93 121 .6 92 . 9 8.5 4. 21 12 4 .36 5. 26 4. 79 5. 65 14.07 122. 7 81.9 9.8 4.22 
1963 1 4 .35 5. 25 4 .79 5.67 14.75 120.5 97 .2 10.7 4. 28 2 4 .34 5. 24 4 .78 5. 66 14.5.J 121 .6 77.3 9.0 4.28 3 4.32 5. 23 4.74 5. 66 14.31 121 .6 85 . 2 10.0 4.31 4 4.29 5. 25 4.70 5. 66 14.84 122. 7 92 .6 12.J 4.35 5 4.23 5. 26 4 .67 5.68 15.37 121.6 93 ,7 11 .2 4.43 6 4. 24 5.30 4.72 4.74 15.89 121 .6 80.5 11 .3 4.45 7 4 . 25 5.32 4,75 5.78 17.69 121 .6 97 . 2 10. 7 4,47 8 4.30 5.33 4.67 5.80 15,50 120.5 91 .9 9.2 4.50 9 4.50 5.38 5.13 5.89 15.30 121 .6 96 . 6 9 .1 4. 53 10 4 .56 5.42 5.11 5. 92 15 .62 121 .6 100 . 9 8.5 4.57 11 4.68 5.46 5.27 6. oo 15.93 122 .7 92 .0 7.0 4.62 12 4°94 5.57 5.58 6.14 16.25 122 . 7 92 .4 9.1 4.67 
1964 1 5 .08 5. 68 5 .67 6.24 16 .06 123 . 7 97 .8 8.8 4.67 2 5.1 8 5.75 5.71 6.38 15.87 123 . 7 81.8 8.1 4.66 3 5.07 5.78 5,43 6.40 15.67 123 . 7 95 . 6 10.6 4.67 4 4 .69 5 .80 5. 09 6.41 16.22 123.7 92.7 9.1 4.69 5 4.40 5.83 4.91 6.43 16.77 126.8 83 .1 9,5 4.72 6 4 .31 5. 90 4,93 6.52 17,31 124.9 90,4 9.6 4,72 7 4.32 5,93 4. 98 6.59 17.09 124. 9 92 . 9 8.4 4,75 1 '1.87 8 4.38 5.96 5 .07 6.61 16.64 124.9 94.9 9.1 4.74 9 4.38 6.oo 5.05 6.68 124.9 97.0 8.6 4.73 10 4.32 6.05 4, 98 6.68 17.24 124. 9 96.2 7.5 4.73 11 4.36 6.10 4,99 6.74 17.80 125.5 93,5 7.3 4.75 12 1,.43 6.15 5.07 6.81 18.43 125 .9 88.3 8.9 4,76 
6.26 5.10 6.98 18.08 126.4 89.9 7,4 4.75 1965 1 4,45 17,73 2 4,35 6.36 4,98 7.09 17.39 126.5 78.5 7.3 4,74 3 4,35 6.45 4.98 7.12 18.09 127.0 97.6 9.9 4.73 4 4.32 6.51 4.96 7 .15 127,4 83.1 9.0 4,73 
Aiv 
Table A1 (contd) 
( 1) (2) <3..>. (4) ( 5.) (6) ~7) (8) (9) ( 10) c1n 
1965 5 4.31 6.55 4.95 7 .17 18.80 128.1 88. 1 9.o 4~75 6 4.31 6.57 4.99 7.18 19.50 129.3 90.4 9.2 4.71 
7 4.29 6.58 5. 01 7.22 19.25 130 .1 89.6 8,9 4.72 
8 4°4.3 6.64 5.26 7.25 19.00 129.4 97.8 9.8 4.74 
9 4.60 6.70 5.46 7.30 18.75 129.3 100 . 2 8,2 4.79 
10 4.75 6.72 5.57 7.34 19 .19 129,6 93 .0 8.1 4.81 
11 4.89 6.75 5,70 7.36 19.63 130.3 102. 7 7.6 4,84 
12 4. 81 6.72 5.50 7.31 20.07 131 .0 92 .0 8.1 4.85 
1966 1 4.76 6.70 5.46 7.30 19 .77 131. 7 96.9 7,9 4.87 
'2 4.80 6.66 5.48 7.26 19.47 132.0 83.7 7,5 4.88 
3 4.86 6.64 5.65 7.24 19 .16 132,4 103 .9 9,4 5.05 
4 4.84 6. 64 5.41 7.25 19.61 133.2 85 .6 9.1 5,05 
5 4~ 71 6.63 5.36 7.24 20 .07 133 .8 88 .1 10.4 5. 05 
6 4.70 6. 63 5.39 7, 26 20.52 133.8 91 .4 9,4 5.02 
7 4.72 6. 63 5.40 7. 24 20.39 133.8 89.2 9.8 5.00 
8 4.86 6. 65 5,64 7.27 20.27 133 .3 102 .8 9,9 5. 00 
9 5.06 6. 65 5.79 7.28 20 .14 133 .1 99,7 8.3 4,98 
10 5,63 6. 63 5.70 7.20 20.39 133,3 99 .7 8.3 4.98 
11 4.99 6.56 5.62 7 .16 20.63 124.1 103 . 7 8.6 4.95 
12 4.99 6 .55 5.63 7.1 8 20 .88 134.5 96.1 8.7 4,94 
1967 1 4.98 6.52 5.46 7.19 20 .56 134,8 104.3 9.0 4,07 
2 4 . 91 6.48 5.49 7 .19 20 .23 134,9 78 . 9 7,9 4.84 
3 4.86 6.45 5,45 7 .16 19.91 135.0 94.5 10.2 4.82 
4 4. 64 6 .40 5.41 7.13 20 . 28 135.3 95.2 9.4 4,79 
5 4,49 6 .35 5.36 7 .11 20.57 135,6 93.8 12.9 4,72 
6 4 .36 6.31 5.39 7 .10 20.85 135.9 92.6 10.7 4.64 
7 4.26 6. 27 5.07 7.06 20.72 136.0 89.5 10.5 4,59 
8 4.22 6.25 5.05 7.06 20.50 135.4 101 .o 10.2 4,55 
9 4,31 6.26 5.14 7.07 20.48 135.3 98.1 8.7 4,52 
10 4.30 6.23 5 .11 7.06 20.79 135 ,5 106 .6 9.9 4.48 
11 4.26 6.19 5.06 7.03 21.10 135.7 99.2 8.8 4,39 
12 4 . 25 5.17 5.02 7.00 21 .41 135.7 90.8 9,5 4.28 
1968 1 4.20 6 .13 4,93 6.99 21.10 137 .3 104.8 8.2 4,21 
2 3.91 6.05 4,80 6.96 20.80 137.J 88.9 9,9 4.11 
3 3 .86 6.02 4.73 6. 95 20.49 137,5 97.6 11. 7 4.06 
4 3.76 5.98 4.63 6.93 20.05 137.5 97,5 11 .6 . 4.04 
5 3.59 5,93 4.50 6.91 21 .40 137.5 99.3 10.0 4. 00 
6 3,52 5,92 4.50 6.02 J 21 .85 137. 7 87.2 11 .9 3,97 
7 3.48 5.92 4.48 6.93 21.84 137,7 105.9 11. 7 3,94 
8 3.68 5.99 4.68 6.98 21.83 137.3 99,5 10.0 3.96 
9 3. 75 6.02 4.80 7.04 21 .82 137.5 103.9 10.4 3,92 
10 3.81 6.03 4.82 7,05 22.23 135 .5 111 . 2 10 .4 J.92 
11 3.88 6.03 4.84 7,05 22.63 138.7 1,04.1 8.3 3.93 
12. 3.95 6.07 4.93 7.09 23.04 139.2 101 .9 10.3 J.94 
Av 
Table A2 Ge rman Quarter!~ Data 
Representative Price Average Pri ce Cost of Consumption (kg/hd) 
of : (D . M./kg . ) of: (D .M, /kg . ) Living Income/ of : 
Year Quar ter Beef Pork Beef Pork Index ( 1953=1 00) head ( 1960=1 00) Beef Beef and Veal ( 1 ) (2 ) (3) (4) (5) (6) (7) (8) (9) ( 10) 
1952 1 4·, 29 . 4.36 105.3 48.4 2.4 2.8 
2 4,37 4 . 01 107 ,3 49.0 2.4 2.9 
3 4,32 4. 08 102. 7 53.5 2.8 3.3 
4 4.11 4.17 101 .8 57.5 2.9 3.4 
' 
1953 1 3.96 3 . 99 101 .4 55.2 2.8 3,3 
2 3.94 3,70 100.8 58.7 2.8 3,3 
3 4. 01 4,03 99,9 61 .1 3,3 3,7 
4 4.02 4.40 99,3 62 .3 3.4 3.8 
1954 1 4, 03 4.44 99 . 9 57.8 3.1 3.6 
2 4.08 4.25 100.2 59.1 3. 1 3,7 
3 4.19 4. 28 100.2 62 .6 3 .4 3,9 
4 4.26 4 ,32 101 .8 64.4 3,6 4,1 
1955 1 4. 24 4.05 101 .4 61 . 0 3.2 3,7 
2 4.31 3.67 10101 64.6 3,3 3,8 
3 4.44 3 .74 102.4 65 .8 3.5 3,9 
4 4,47 4.15 103.7 70.2 3.6 4.0 
1956 1 4.50 ' 4.16 104.3 67.7 3.4 3.9 
2 4.56 4 .09 105.0 72.0 3.5 4.0 
3 4. 64 4.15 105 .0 72.7 3.9 4,3 
4 4.67 4,31 105.0 75.9 4.1 4,5 
1957 1 4.66 4,31 106.0 72.8 3,4 3.8 
2 4.67 3.03 106.0 79.9 3.7 4.2 
3 4.68 3 . 99 107 .o 79.7 3,9 4.3 
4 4!69 4.05 108.3 81 .5 4.0 4,4 
1958 1 4.69 3.90 110.0 78.6 3.8 4.2 
2 4.68 3,55 110.3 79,9 3.8 4,3 
3 4,75 3.73 110.0 82.2 4.0 4.4 
4 4.88 4.23 109. 7 84.5 4.0 4.2 
1959 1 5.01 4.31 5."26 4,39 110.0 83.2 3.7 4.1 
2 5.10 4.21 5.39 4.37 110.3 84.4 3.9 4,3 
3 5~18 4.32 5,46 4,57 ~ 12.0 86.6 4.0 4,4 
4 5,18 4.42 5,45 4.57 J 114.0 88.5 4.1 4.5 
1960 1 5.10 4.22 5,37 4.37 114.0 87.2 3,9 4,4 
2 5 .10 3,93 5.39 4.24 114.0 90.0 4.1 4,6 
3 5.16 4.07 5,46 4,44 112. 7 94.0 4,4 4,8 
4 ·5.20 4,24 5.52 4.62 113.0 97.0 4,4 4,8 
Sou.-ce: Agrarwirtshaft, Hannover 
Avi 
Table A2 (contd) 
(1) (2) (3) (4) (5) (~) (7) (_8) (9) ( 10) 
1961 1 . ' . 5.21" 4.27 5.$2 1 •• 6r 113.0 97.0 4. 2 4,7 
2 5.21 4.13 5.56 4.52 114.0 99,5 4.2 4.6 
3 5,23 4.14 4.59 4.61 115.0 100.3 4.5 4,9 
4 5, 25 4.25 5. 62 4 .70 115. 7 102.8 4 ,6 5.1 
1962 1 5. 28 4. 28 5 . 64 4 .68 116.8 101 .9 4.4 4.9 2 5. 28 4.14 5. 65 5,55 118.3 103.9 4.3 4,9 
3 5. 27 4.17 5. 66 4.62 119.8 109.8 4,7 5.2 
4 5.26 4.34 5.65 4.77 121 .6 111 .1 4.8 5.3 
1963 1 5.24 4.25 5. 69 4.70 122.2 108.3 4.5 5.0 2 5. 27 4.25 5. 69 4. 70 122.2 113.2 4.6 5.2 
3 5.34 4 .35 5.82 4. 92 121 .2 114.7 4 . 9 5,4 
4 5.48 4,73 6.02 4,32 122.3 116.6 4. 9 5.3 
1964 1 5,74 5 .11 6.34 5. 60 123. 7 114.5 4,7 5.2 
2 5.84 4 ,47 6.45 4, 98 124. 7 119.6 4.5 5,0 
3 5, 96 4.36 6.63 5,03 124.9 119.7 4,8 5.3 
4 6.10 4 ,37 6.74 5. 01 125.6 125.5 4,7 5,1 
1965 1 ' 6.36 4.38 7.06 5. 02 126.6 123.5 4.5 4,9 
2 6.54 4,31 7 .17 5,97 128.3 128. 7 4,4 4.8 
3 6.64 4 ,44 7.26 5.24 129.6 128.3 4.8 5,3 
4 6.73 4.82 7,34 5. 59 130.3 131.6 4,8 5.2 
1966 1 6.67 4.81 7.27 5,47 132.0 128.5 4,7 5.2 
2 6.63 4.75 7.25 5,39 133.6 130.5 4.4 4.9 
3 6.64 4,88 7,26 5.61 133,4 131.6 4.8 5,3 
4 6. 58 5.00 7 .18 5.65 134.0 133.1 5.0 5.4 
1967 1 6.48 4.92 7 .18 5.47 134-9 129.8 4,6 5.0 
2 6.35 4.50 7 .11 5.39 135.6 131 .2 4,7 5.2 
3 6.26 1 •• 26 7,06 5.09 135.6 131.3 4.8 5.3 
4 6. 20 4,27 7.03 5.06 135.6 134,4 4.9 5.4 
1968 1 6,07 3.99 6.97 4.83 137.4 130.7 4.8 5.3 2 5.94 3.62 6.92 1 .. 54 137.6 134,0 4-7 5.2 
3 5.98 3.64 6.98 4.65 137,5 136.4 5.1 5.6 
4 6.04 3 .81 7.06 4.86 137,8 140. 7 5.2 5.7 
1969 1 6,16 4.06 7.18 5.05 140.4 136.2 5.0 5.5 2 6.14 4.01 7,19 4.97 141 .3 140.9 4.9 5.4 
Table A,i: German Annual Data 
Deflated Price Deflated Income Consum~tion of 
of (D.M./kg): ( 1 000 D • M • /hd ) (kg/hd : 
Year Beer Pork Beef Pork 
( 1) (2) (3) (4) (5 ) 
1955/56 4;32 3.88 1 .20 17.0 32.5 
1956/57 4.42 3.98 1.32 18.2 32.9 
1957/58 4.30 3.55 1.35 18.6 34.7 
1958/59 4.48 3.74 1.41 18.5 34.9 
1959/60 4.53 3.72 1.51 19.0 34.8 
1960/61 4.60 3.70 1.67 20.1 35.8 
1961 /62 4.52 3.61 1.76 21 .o 37.3 
1962/63 4.34 3.53 1.86 22.0 37o9 
1963/64 4.56 3.79 2.03 22.2 3609 
1964/65 4.94 3.44 2.13 21 .3 39.8 
1965/66 5.08 3.58 2.23 21.8 39.5 
1966/67 4.84 3 o58 2 .19 22.4 39.2 
1967/68 4.48 3 . 57 2.20 22.5 42.2 
Source : ( 1) Agrarwirtshaft 
(2) Statistiches Bundesamt 9 
Weisbaden. 
;i:.. 
< 
..... 
I-'• 
APPENDIX B 
NETHERLANDS DATA 
TABLE B1: Quarterly Data 
TABLE 82: Annual Data 
Table B1 Netherlands Quarterly Data 
Deflated Price of: Consumption per person (kg) 
Year Quarter Beef Pork Income/hd Beef Pork 
( 1 ) (2) (3) (4) (5) (6) (7) 
1955 1 103.0 97.8 80.6 4.6 6.o 
2 105.4 98.5 81.4 4.4 5.2 
3 103.9 100.3 82.0 4.4 4.9 
4 103. 7 100.6 82.3 5.0 7.6 
1956 1 107.8 99.7 81 .5 4.6 7.2 
2 118.9 1 oo.6 82.7 3.9 5.7 
3 120.6 114.3 83.9 3o5 4.8 
4 117 .5 11o.7 83.6 4o 2 7.3 
1957 1 115. 7 107.6 89.2 4.4 5.8 
2 117 .o 107.4 88.8 4.1 4.8 
3 122.5 104.6 87.4 4.3 4.5 
4 105.9 96.6 86.9 4.7 6.6 
1958 1 104.9 96.2 86.9 4.4 5.1 
2 107 .8 101 .6 90.6 4.2 4.9 
3 11 o.o 107.6 91 .6 4.3 4.0 
4 108.4 106.3 91.6 4.7 6.1 
1959 1 110.4 105.1 97.7 4.4 5.6 
2 112.8 101 .4 91.8 4.1 4.5 
3 10409 100.1 89.9 4.4 4.5 
4 1000 7 95.9 90.4 4.6 6.o 
Indices 1961 = 100 
°' ..... 
Source : Jaarrapport, Productschap voor Vee . en V1ees, The Hague 
Table 81 (contd) 
( 1 ) (2) (.?) . . (4) . . (5) (6) (7) 
1960 1 100.0 89~9 92o9 4o4 604 
. 2 97.7 , 93.5 97.3 4.3 5.1 
3 97.0 97o3 96.8 4.6 5 .1 
4 97.7 94.8 96.8 4.9 7o0 
1961 1 98.7 99.8 98.9 5o0 6.1 
2 101 .6 101 .9 99.7 4.7 4o9 
3 101 .o 103.0 100.5 4.8 5.0 
4 ~8.5 95.6 100.4 5 .1 6.4 
1962 1 96.0 90.3 101 .9 5.3 6.6 
2 95.5 93.8 104.4 5.2 5.5 
3 94.2 98.0 105 .1 5.5 5.2 
4 90.5 96.1 109.3 6.1 6.o 
1963 1 87.2 93.5 111 .1 5.6 6.1 
2 86.5 93.2 109.9 5.5 5.4 
3 89.9 104.3 111 • 8 5.9 5.8 
4 96.9 112.8 111 .6 6.1 5.2 
1964 1 111 .3 112.9 119.6 5.2 5.3 
2 116.5 109.5 119.3 4.8 5.5 
3 119.2 117 .6 121 .6 4.4 5. 1 
4 114 .. 6 103. 7 122.3 4.7 6.6 
1965 1 113 .4 105.2 126.0 4.4 605 
2 111 .o 105.8 124.0 4.5 604 
3 112.0 110 .1 12603 4.9 6.o 
4 111 oO 106.5 12608 4o7 7 o1 
°' .... 
.... 
Table 81 (contd) 
( 1 ) (2) (3) . (4) . (5) (6) (7) 
1966 1 107.3 96.9 132.6 5.1 7.5 
2 106.2 97.7 131.6 4.9 6.1 
3 107 .1 111 .1 134.1 5.1 6.o 
4 107. 7 110.3 135.1 5.1 6 .. 8 
1967 1 107.5 99.1 139.6 4 . 9 6 . 9 
2 105.0 91.9 135.3 4.9 6.J 
J 110.9 103.5 137.3 4.9 5.9 
4 101.4 101. 7 136.3 5.3 6.4 
1968 1 104.9 101 .3 139.8 4.5 1.0 
2 106.2 101 .o 141.0 5 .1 6.6 
3 106.8 107.4 142.3 4.9 6.4 
4 106.4 106.5 141 .5 5.2 6.6 
"' 
.... 
.... 
.... 
Table B2: Netherlands Annual Data 
· Def lated Price of Deflated Consumption/hd of: 
(Guilders/kg): Income/hd 
Year Beef Pork ( 1000 G/hd) Beef Por k 
( 1) (2) (3) (.4) (5) 
1955/56 4.48 4.96 2.75 17.4 21 .9 
1956/57 4.86 5.44 2.82 16. 7 21 .6 
1957/58 4.55 4.94 2.81 17 o) 23.5 
1958/59 4.55 5.20 2.83 17 .2 21 .6 
1959/60 4.16 4.69 2.96 17 .6 23.6 
1960/61 4.08 4.88 3 .17 1901 24.5 
1961 /62 4.03 4.73 3.13 20.4 24.8 
1962/63 3.70 4.71 3.20 22.8 23.6 
1963/64 4.29 5.43 3.44 22.1 22.3 
1964/65 4.73 5.35 3.85 20 . 1 28. 1 
1965/66 4.51 5.09 3.85 20.1 28.1 
1966/67 4 . 41 5 . 21 3.98 21. 2 27.9 
1967/68 4.27 5 . 05 4.09 21o8 28.7 
Source : Jaarrapport , Products chap voor Vee en Vlees , The Hague 
t:i 
!-' • 
< 
APPENDIX C 
BELGIAN DATA 
TABLE C1: Quarterly Data 
TABLE C2: Annual Data 
Table C1: Quarterly Data for Belgium 
Deflated Price of: Income/hd Cons umption per pers on of (kg) : 
Year Quarter Beef ( 1 ) Beef( 2 ) Pork Income (3) Income (4 ) Beef Pork 
( 1) (2) (3) (4) (5) (6) (7) 
1962 1 100.0 100.0 100.0 · 1 oo.o 1 oo.o 3.3 4.3 
2 99.7 98.7 98 . 8 100. 7 99.7 3.4 4. 2 
3 99.3 99.3 94.7 102.7 100.8 3.6 4 .4 
4 100.3 95.9 93.9 105.0 104.2 3.5 4.4 
1963 1 100.1 92.8 98.1 105.6 103.5 3.8 4.8 
2 98.3 96.9 94.4 107.5 106.8 4.0 4.6 
3 98.9 98.2 99.9 108.2 106.6 4.1 3 ~ 9 
4 100.0 100.4 119.8 108.6 108.8 4.2 3.9 
1964 1 100 . 2 106.4 118.0 111 • 2 11 o.o 3 . 6 4. 1 
2 104.2 11o.7 115.2 114.4 112. 7 3.7 1 ... 2 
3 109. 7 111 • 2 106 . 5 115 .5 113.2 3.5 4.5 
4 113 .1 111 .5 112 .1 118.9 116.6 3.4 4.8 
1965 1 113 .o 112 .9 101 .6 119 .6 116.5 3.2 5.1 
2 114.5 111 .6 100. 7 119. 7 117 .3 3 .1 4 .8 
3 -11 5 . 2 ·11 2 .6 100.0 120.2 117 .9 3 . 4 5.0 
4 117 .5 111 .4 107 .4 121 .3 122.3 3.4 5.3 
19 2 = 100 
Source: Bulletin de Statistique, Belgium Stat i stics Dept, Bruss ells 
( 1 ) "R i b Pi eces II 
("".) (2) "St ewi ng Steak" ..... 
(3) Genera l Level of Wages (I.L.D.) 
(4) Nationa l Income/hd . (I . M. F.) 
Table C1 (contd) 
Year Quarter ( 1) (2) (3) (4) (5) (6) (7) 
1966 1· 115.4 109.9 10602 121 oO 12003 3 .. 3 5o2 
2 114.3 106.3 104.9 120.4 121 .6 3o4 5.5 
3 112. 7 107.8 100.5 122.2 123 .1 306 5.5 
4 114.4 108.8 106.0 123.3 126. 7 301 5 o5 
1967 1 114.6 108.5 106.3 124.2 124.9 3 .. 3 5,.7 
2 114.4 108.0 104.8 124.3 126.8 4~1 5~5 
3 114.9 107.4 102.5 124.9 126.2 3.3 5 .. 7 
4 115.1 106.8 102.1 125.3 130.6 3 .1 6.6 
1968 1 114. 7 107 .9 99.5 127.3 128.3 3 .. 6 5.8 
2 115.8 109 .1 98.8 129.1 128.8 4o 2 6.1 
3 116.6 109.3 98.0 130.4 130.8 3 .1 6.4 
4 117 .6 110.4 102.2 131.9 130.4 3.1 .. 5.3 
Table C2: Belgium Annual Data 
Index of Deflated Deflated 
Price (1953=100) Income 
Year ' Beef Pork ( 1000 F /nd) 
( 1 ) (2) (3) 
1955/56 102.1 101 .3 42.2 
1956/57 107.2 101 .2 42.9 
1957/58 1 07 o3 103.2 43.0 
1958/59 104.3 101 .6 42.2 
1959/60 104.9 102.3 43.3 
1960/61 107 .8 104.8 46.1 
1961 /62 110.4 105 o3 47.9 
1962/63 109.9 10101 50.1 
1963/64 114.5 120.1 52.9 
1964/65 126.1 108.4 56.7 
1965/66 127 .o 109.5 57.2 
1966/67 126.8 11 o.o 59.2 
1967/68 128. 7 105.0 60.9 
Source: Bulletin de Statistique 
Consumption 
Beef 
(4) 
21 o5 
21.8 
22.2 
22.8 
23.2 
23 .1 
24.0 
25.5 
25.9 
23 0 7 
24.3 
25.4 
25.2 
(kg/hd) of: 
Pork 
(5) 
24.3 
26.1 
25.5 
25.1 
25.1 
25.0 
26.0 
26.2 
25. 1 
27.7 
29.0 
30.1 
31 .3 
n 
.... 
.... 
.... 
TABLE D1: 
TABLE D2: 
APPENDIX D 
FRENCH DATA 
Monthly Data 
Quarterly Data 
Di 
Table D1 : French Month! ~ Data 
Price of (F/kg): l ncome/hd Consumpti on (kg/hd) of: 
( 1960=100) Cost of Living 
Yeair Month Beef Pork Veal Chicken (a) ( 1 ) ( b )(2) 1962 = 100 Beef(}) Beef (4) Pork (1 (2) (3, ) (4)_ (_5) (6) (7 ) (_8) 
.<.9>. ( 1 O) ( 11 ) ( 12) 
1960 1 4 o25 5 o93 11 o}2 6 039 99.6 99 .4 91.9 1 . 99, 1.99 ' ~ 1 067~ 2 8 038 5.94 11 052 6027 9906 9908 91 o9 1 097. 1.97 1.69 
3 4°33 5o93 11 .45 6.45 99.6 100 .2 91.9 2.21_ 2o21 1.81 
4 4.27 5o93 11 037 7o04 101 o2 100 .8 91.9 1 098· 2o03 1 065 
5 4 . 13 5.95 11035 7o10 10201 101 .4 91 o9 2o 14 2.20· 1.85 
6 3o80 5o95 11 .03 7.07 102o9 102o0 91.9 2o17 2o24 1 .80. 
7 3.51 5o95 1 Oo99 6083 10.3 0 7 102o2 91o9 2o 09 2o 15- 1 064 
8 3o64 6 . 19 10.84 6053 10.3 0 7 102o3 93o3 2.36 2.41 : 1070. 
9 3o29 6028 11 004 6.27 10405 103 . 0 930.3 2o36 2o4ff. 1068 
10 4.00 6025 11 013 6020 10602 10400 93 o3 2.44 2o24' 1.77 
11 4 o06 6028 11 .16 6.19 106 .2 10405 94.0 2o54 2.32: 1. 72. 
12 4 . 17 6 .32 11 . 30 6 . 25 10700 105o1 94.0 2.43 2.1 7 1.72. 
1961 1 4o32 6 055 11.66 6 009 107 08 1050 7 94o0 2.44 2o 19_ .. 1. 73. 
2 4.37 6 . 88 11 .84 6021 109.5 106 .3 94o0 2.20 2o00 1 .52. 
3 4 o35 6094 11 . 87 6039 10905 107 .3 94.0 2o37' 2o20 1.80 
4 4 o29 6 094 11 .89 6.43 111 0 9 108. 2 94 o0 2 01 0. 2. 29 1. 70 . . 
5 4o22 6.90 11 .84 6046 112. 7 109 o0 94.0 2o37 2o59 - 1.93 
6 4.16 6097 11.78 5.89 112. 7 109. 7 93 o3 2 . 04· 2.29 1 075 
7 4.05 7.31 11 .81 5 o70 113.6 11 Oo3 94 . 0 2 o1 0 2.35. ·- 1.76 
8 3.93 7.76 11 .84 5.78 113 06 11 0.5 94 .7 2.40· 2.59. 1. 74 
9 3 . 98 7. 64 11.85 5o65 11404 111. 7 95.4 2. 02 2o20· 1.72 
10 4o15 7.49 11092 5 o79 116 00 113 01 96 01 2o56 2.31, 1.85'. 
11 4.20 7.36 12003 5o 94 11700 11309 97.0 2. 52· 2o27 1077-
12 4 .19 7.31 12.03 6013 11 8 . 0 114.9 97.0 2o26 2o03· 1o77 . 
1962 1 4 o38 7.44 12.39 6 .23 11 9. 0 11504 98o2 2.21 2. 07 ; 1.84 
2 4.39 7.37 12.53 6016 120 . 0 116 . 2 98. 3 1 . 86 1.73 1 . 63_ . 
3 4.41 7 . 28 12.52 6.27 120 . 0 117 .4 98. 9 1 . 99 1. 85 1 .so 
4 4 . 40 7 .1 1 12.27 6.40 122. 0 118.8 99.1 1.92 2.33. 1. 78. 
5 4 .40 7 .1 8 12.3 2 6 .47 122.0 120. 2 99.4 2. 19 2.61, 2. 00 .. 
6 4 o33 7 .17 12.34 6 .44 124. 0 122 . 1 99.8 2. 06 2.4.J . 1 . 86. 
7 4. 27 7.35 12.40 5 .24 124.0 122.6 100.2 2.1J. 2o35". 1 . 89: 
8 4 . 28 7 o43 12.54 6 .24 124.0 122.7 100. 1 2. 47 2.691. 1 .81 • 
9 4 .35 7.20 12.56 6.19 12500 124. 6 100.5 2.32 2.51 1 . 78'. 
10 4 . 40 7 .27 12 . 54 6 . 01 128 . 0 125.2 100.7 2. 75, 2.46: .. 2.07 --
( 1 ) Wages i n buildi ng 
(2) Wages in Mechani cal and Electri cal construction 
(3) Disregarding s tocks 
(4) With assumption about disposal of s tocks 
Source: Bulletin Mensuel de Statistique ; I.N.S.E.E . , Paris. 
Dii 
Tabl e 01 (contd) 
(1) (2) (3) (4) (5) (6) (7) (8) (9) ( 10) ( 11 ) ( 12) 
1962 11 4.50 7.50 12.63 5. 98 127 . o 126.2 100 .3 2.58_ 2.25' 1.8T _ 12 4.57 7.55 12.80 5 .92 128.0 126. 9 101 . 7 2.16 1.94 1 .83. 
1963 1 4.70 7.56 13 .41 5. 89 129.0 127 .3 102 .5 2.44 2.36 . 1. 90:: - -2 4.74 7 .40 13.52 5. 91 130. 0 127 . 9 103 . 1 2.05' 1. 97 1.66 ; 
3 4 . 54 7.39 13 . 42 6.30 131 . o 129 . 5 103 .4 2.46 2.43 1.76 -
4 4 .48 7 . 21 13 .45 6. 57 - . 132.0 130. 9 103 . 6 2.35 2.47 1.94 -5 4 . 47 7. 22 13 . 64 7.05 133 .0 133 . 2 104.0 2.47 2.61 1.99 6 4.46 7.22 13 . 73 6. 60 134 .0 134.7 104.7 2.36 . 2.45 1077. 
7 4 . 47 7.72 13 .85 5. 98 134. 0 135.3 105. 1 2.35. : 2.38, 1.89. 
8 4.47 7.99 13 . 83 5.80 134.0 135 .5 105. 5 2.55 2.58:: 1 .78-
9 4.62 8 . 00 14. 08 5 . 64 135.0 137.3 106 . 2 2.35• 2.36( 1. 72. 
10 4. 80 7.98 14. 25 5 . 62 137. 0 138 . 0 106 .4 2. 50- 2.47: 1 . 87 
11 4.94 7.99 14. 59 5.83 139.0 138. 8 106. 7 2.4& 2.39· 1 .72. 
12 4 . 96 8 . 00 15.10 6. 01 140 .0 139.3 106 . 9 2. 28 2. 22 1.68 
1964 1 4.97 8 . 00 15.22 6. 51 140. 0 139 . 6 107. 3 2.47, 2.47. 1 . 81 ;r 
2 5 .06 8 . 00 15.57 6.20 141 . o 140.3 107.4 2. 13. 2.13: 1 . 56_ -
3 5.06 8.48 15.36 6.23 142.0 141 .2 107.5 2. 21t 2. 21 1 . 82 
4 5.13 8 . 24 15.51 6 . 05 142.0 142 . 6 107 .6 2 .48~ 2.48_ 1 .88 
5 5.16 8 . 41 15.79 5.19 144 .0 144. 7 107. 7 2.47 2.4T 1. 76: . 
6 5 .1 5 8.46 15.88 5. 81 144.0 145 . 7 107 .9 2. 17 2.1(. . 1.96 
7 5.00 8 .43 15.00 5.95 144.0 146. 0 108 .2 2. 52' 2. 52' 1 . 87 
8 5.10 8 . 62 15 . 96 5 .80 144.0 146 .1 108.4 2. 42 2.42 1 . 86 -
9 5.11 8.79 15 .88 5.22 145. 0 147.6 108.9 2.30 2.30 - 1 .91 · . 
10 5. 29 8.53 15.83 5.77 147.0 148.3 109.2 2. 51 2.51 - 1 • 91 · _··. _-
11 5.24 7.85 15.89 5.47 148.0 148.8 109 .2 2.33 2.3Y. 1.87 -
12 5.25 7.83 15 . 97 5.22 148 . 0 149.1 109.2 2.50 2. 50· - 1.95 -
1965 1 5.26 7 .96 16 . 50 5.15 150. 0 149.5 109.8 2.51 2. 51 1.83· 
2 5.26 7.93 16.65 5.21 150.0 150. 0 109.9 1 .91 1. 91 1. 73 ' 
3 5.23 7.95 16.64 5. 50 150.0 150.7 110. 2 2.35 2.35 2.01 : 
4 5.23 8 . 02 16 . 59 5.54 152.0 152 . 6 110.4 2.41 2.41 1 .96. 
6 5.21 7.96 16.55 5.95 153 . 0 1~.6 112.5 2.13. 2.13 2. 07 
7 5.22 8 . 05 16.52 5 .70 153.0 154. 9 111 .5 2.04 2.04 2.01 
8 5.26 8.12 16.46 5.51 153 .0 155.0 111 • 2 1 .96_ 1 . 96. 1 .96. -
9 5.41 8.01 16 .57 5.33 153.0 155.7 111 .5 2.07· 2. 07 1 .88~ _-
10 5.40 8 . 09 16.60 5.30 154.0 156.8 111. 7 2.281 2.28 - 1 .83, 
11 5.39 7.94 16.60 5.58 155.0 157. 1 111 .9 2.24 2.24< 2.11 :::· . 
12 5.38 8.04 16.66 5.64 155.0 157.4 112.3 2.12 ____ 2.12;-:J_ 
1.98 . ~ 
1966 8.31 5.67 157.0 157.8 112. 7 2.29· 
2.29: ... 1.97 
1 5.39 17.07 2.08: 1 .87_ 2 5.39 8.38 17.30 5.80 157.0 158.0 112.9 2.08: . -1.92. 1.n 
3 5.39 8.24 17.46 6.03 158.0 158.9 113.1 1 . 92 -2.17-. ... 2.05 . 
-4 5.38 8.19 17.49 6.13 1 oo .o 160. 9 113.5 2.17 
01.u 
T le Dt con d) 
(2 4) (6 ) ( 7) (8 (9) (10) (1 ) ( 2) 
5 2. 9' ~.85 6 2. 09 2 .0-
2.J1 2.02 
2. J . 86 
2 'J 2 00 
2. 9 • • 97 
2. 2. 2. 03 
2. 22 . 91 
2. 2. 02 
2 40 • . 99 
2. o. 
. ' 
' 
2.J) .9l 
2 J6 • 99 
6 2 5" 2 
i 2 J5 2.02 
.J• 2.09 
2..4j 2. 
2 }4 2. 0 
2 " 
2. 
2.40 2. 
2..41, 9 
2,6' 2. 2 
} 2.47· .97 
' 
2. 2.02 
5 2 .5']. .. ·-•• I 
6 2.~ 2 . 09 
7 2.29 1.98 
2.70 . .w 
2,J 
·"'" 2, 2 . 
2. 69 2 . 20 
2.5 .99 
Div 
Table D2: French Quarter!~ Data 
Price of (F/kg) : Income/hd Index of Consurnption/hd : 
Cost of Living (Francs/hour) 
Year Quarter Beef Pork Veal Chicken ( 1962=100) (a)(1) (b)(2) Beef(}) Beef(4) Pork 
( 1 ) (2) (3) (4) (5) (6) (7) (8} (9} ( 10) ( 11) ( 12) 
1960 1 4.32 5.93 11.43 6 .37 97.9 2.07 2.05 102.1 102.1 1oo.1 
2 4,07 5.94 11 .25 7.07 91 . 9 2.10 2 . 09 104.3 107 .1 11 o.6 
3 3.65 6.14 10.96 6.54 92.8 2.14 2.13 112.6 115,3 117 .5 
4 4.07 6.28 11.20 6.21 93.8 2.18 2.17 122.5 111.2 110.5 
1961 1 4.35 6.79 11.79 6.23 94.9 2.22 2.21 115.9 105.7 104.6 
2 4.22 6.94 11 .84 6.26 93.8 2.27 2.26 107 .7 118. 7 112.5 
3 3.99 7.57 11 . 83 5. 71 94.7 2.31 2.29 107.9 118.0 115. 7 
4 4.18 7.39 11.99 5.95 96,7 2.36 2.35 121 .4 109.2 114.5 
1962 1 4,39 7.36 12.48 6 .22 98.5 2. 50 2.39 99.9 93 ,4 111 .2 
2 4.38 7 .15 12.31 6.44 99,5 2.56 2.44 102.3 122.0 116.9 
3 4.36 7.33 12.50 6.22 100.3 2.63 2.50 114.4 124.9 117.5 
4 4,49 7.44 12.66 5,97 100.9 2.69 2.56 124.0 110.0 116 .1 
1963 1 4.66 7,45 13 .45 6 . 03 103.0 2,74 2.60 116.0 113 .1 111 . o 
2 4,47 7,38 13.61 6 .74 104.1 2.81 2.66 118 . 8 124.5 121. 7 
3 4.52 7.70 13.92 5.81 105.6 28.6 2.70 120.1 121.3 11 7. 7 
4 4 . 90 7,99 14.65 5.81 106. 7 2.91 2.74 119.8 11';/ .o 113.9 
1964 1 5 . 03 8.16 15 .48 6.31 107.4 29.6 2.80 112 . 6 116.~ 111 .1 
2 5.15 8.37 15. 73 6.02 107. 7 3.02 2.84 117.9 117.9 114.2 
3 5.07 8.61 15.91 5.82 108.5 3.06 2.88 119.9 119.9 113.8 
4 5.26 8.07 15.89 5.49 109.2 3.10 2.92 121 .4 12f-.4 111 .o 
1965 1 5.25 7,95 16.60 5.29 110.0 3.14 2.96 112.1 112.j 108.0 
2 5.22 7.96 16.58 5.74 112.2 3.20 3.00 109.3 109 .• 1 114.6 
3 5.30 8.06 16.52 5.51 111.4 3.24 3,04 104.4 104.4 111 .5 
4 5,39 8.02 16.62 5.51 112.0 3.28 3.09 109.9 109.9 112 .o 
( 1 ) General Level of Wages (I.L.O.) 
(2) Wages in Monufacturing " " (3) Disregarding Stocks 
(4) With an assumption about disposal of stocks 
Source: 1. Bulletin Mensuel de Statistique, I.N.S.E.E., Paris. 
2. Bulletin of Labour Statistics, I.L.O., Geneva. 
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Table D2 {contd) 
{ 1 ) (2) (3) (4) (5) (6) (7) (8) (9) { 10) ( 11) ( 12) 
1966 1 5.39 8.31 17.27 5.83 112.9 3.34 3.14 102.1 102.1 111 .2 
2 5.39 8.25 17.38 6.01 113. 7 3.39 3.18 109.1 109.1 116.5 
3 5.41 8.34 17.14 5 . 60 114.4 3.43 3.22 106. 7 106.7 113. 7 
4 5.48 8.22 17.30 5 . 69 115.1 3.47 3.27 103.5 103.5 114.5 
1967 1 5.50 8.15 17.52 5 .71 116.1 3.52 3.32 113. 7 113.7 111.8 
2 5.49 8.17 17.41 5.95 116.5 3.58 3.37 120.1 120.1 117. 7 
3 5.52 8.16 17.28 5.96 117.3 3.62 3.42 12107 117,9 115.6 
4 5.59 8.10 17.42 5.82 118.9 3.68 3.47 129.0 121.0 116.2 
1968 1 5.66 8.15 17.70 6.00 120.6 3473 3.57 120. 7 123.1 113.2 
2 5.68 8.12 17 .!}~ 6.33 12f..4 4.01 3 . 69 115.4 120.0 123.2 
3 5.76 8.35 17.04 6.oo 122.9 4.15 3.98 116.2 116.2 120.3 
4 5.86 8.38 16.39 6.03 125.3 4.20 4.03 126.8 128.0 120.9 
APPENDIX E 
ITALIAN DATA 
TABLE E1: Quarterly Data 
TABLE E2: Annual Data 
Table E1 : guarterl.Y Data for Ital.Y 
Deflated Price of: Income/hd .. Consumpt i on 
(Wages) of Beef 
. Year Quarter Beef Pork General Manuf. (kg/hd ) 
( 1 ) (2) (3) (1~) (5) 
1962 1 100.4 92.7 95.3 92.5 2.4 
2 1 oo.6 93.0 94.4 95.0 3 .2 
3 103.5 93.6 97.6 97.7 3.5 
4 103.5 99 .1 99 .1 101 .4 3 .1 
1963 1 1 oo.o 100.0 1 oo.o 100.0 3.4 
2 101 .1 100.6 102.1 105.0 3.7 
3 104.3 100.4 105.6 105.1 3.9 
4 107.5 105.9 107.5 106.4 3.6 
1964 1 107 . 6 106.4 112 .1 107 . 9 3.5 
2 110.8 104.4 115.2 108.5 3.8 
3 114.8 103.4 116.9 109. 7 3 .2 
4 115 .9 104.4 117 .1 110.8 3.4 
1965 1 116.0 103.3 118.5 107 .1 2.9 
2 115.9 102.5 11901 108.4 3.2 
3 115 .. 6 103.0 119.3 108.8 3.8 
4 115 .. 2 104.4 120.0 108.9 3.2 
Source : ( 1) Bollitino Mensile di Statistica, Roma., 
(2) Bulletin of Labour Statistics, I.L.O., Geneva., 
tr1 
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Table E1 (contd) 
Year Quarter ( 1 J (2J (JJ (4J (5) 
1966 1 114.2 106.8 120.0 107.9 4.5 . 
2 114.0 107.3 120. 7 110.4 4.4 
3 113.5 107 .1 121 .o 11 o.6 4.7 
4 113.0 108.8 121 .8 111 .1 4.3 
1967 1 111 .1 109.1 121. 7 111 • 9 4.1 
2 11o.7 106.9 122.3 112.8 5.2 
3 110.1 105. 7 123.6 112. 7 5.2 
4 11 o.o 105.5 124.0 113.9 4.6 
1968 1 110.1 105.6 125.1 114.2 4.4 
2 110.2 104.7 127.0 115.9 5.1 
3 110.9 105.5 129.5 117 .8 4.8 
4 111 .4 106.6 129.4 117 .9 4.7 
Indices, 1963 = 100 
Table E2: Italian Annual Data 
Deflated Price of: ' Deflated Income Consumption of (kg/hd) (1952=100) 
Year Beef Pork ( 1 000 lire /hd ) . Beef Pork 
( 1 ) (2) (3) (4) (5) 
1955/56 98.J 107 .2 22.36 1 o.o 7.0 
1956/57 105.4 108.3 22.74 1o.7 7.9 
1957/58 108.2 108.8 24.24 11 .6 7.9 
1958/59 107 .3 111 .1 25.11 12 .1 8.0 
1959/60 106 .9 110.8 26.77 13.4 8.7 
1960/61 106.7 109.9 28 083 13. 7 8.4 
1961 /62 10302 109.2 31 .24 15.0 802 
1962/63 10200 114 .. 1 35.97 17 .2 8.3 
1963/64 1080 7 122.2 37.12 17 .8 8.4 
1964/65 11800 12203 38.13 15o4 9.7 
1965/66 119 .1 12608 38.91,. 17 .5 9o2 
1966/67 114.2 127 o5 43.39 18.8 9o4 
1967/68 114.6 127 .3 43.66 22.2 10.3 
Source : (1) Bollitino Mensile di Statistica9 Roma. 
(2) I.M.F. Financial Statistics. 
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